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FOREWORD

The Department of the Army was assigned responsibility, effective
1 October 1965, for the development and maintenance of a Human Factors
Engineering Information Analysis Center in accordance with the provisions
of the Department of Defense Scientific and Technical Information program
(DoD Instruction 5100.45). At present the Information Analysis Center
is located at Tufts University under the technical guidance of the
U. S. Army Human Engineering Laboratories.

The Office of Naval Research initiated the Tufts University effort
over ten years ago. This volume, and the two preceding it, covering the
human factors engineering literature from 1940 through 1965, although
published by the U. S. Army Human Engineering Laboratories, is a result
of the Office of Naval Research support and direction of this program
during its formative years.

Robert F. Chaillet
Technical Specifications Office
U. S. Army Human Engineering
Laboratories
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Introduction

This document is the third in a series of bibliographies covering the

human factors engineering literature. The first volume, HEL BIB VOL I,

covered the 1940 through 1959 literature. The second bibliography contained

material, for the most part, from the time period 1960 through 1964. This

volume deals with the 1965 literature.

As in the past the project staff was influenced by several considerations

in the selection of references for inclusion in the bibliography. First,

there was an attempt to select those references which reflected the broad

spectrum of revealed interests of human factors personnel. Second, the

documents had to be available to the project staff for examination prior to

coding and abstracting. If the document was not among the acquisitions of

the project, it was not included in the bibliography.

Because of the tremendous volume of literature published during this

period, the project staff was not able to acquire every document of relevance.

The present volume should, however, provide a useful compilation of refer-

ences to the human factors engineering literature along with the previous

volumes which reflect the cumulative (through 1965) acquisitions of the HEIAS.

This and future volumes will be published in punched loose leaf page

format, thus permitting additions of new material and modifications of old.

Additions will be in the form of new acquisitions. Modifications will be

primarily in the form of changes to the index and the resulting changes in

the coding of the accessions involved. At some later date it is planned to

publish a complete 'set of those pages that have been or will have been modi-

fied. Also at some later date an author index which is now in preparation
will be published. It is suggested that the user place the present volume

in a notebook (or notebooks) or whatever form he finds convenient for use

and future modifications.
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Instruction in the Use of the Present Bibliography

General

The user should examine the index (Part I) thoroughly before attempting

to locate references on a specific topic. Familiarization with the terms

is essential if effective retrieval is to be realized. After examining its

content, the user should be able to enter the index with the terms which are

descriptive of, or synonymous with his query. Documents have been coded

only to those terms or descriptors which are underlined. Having noted the

terms of interest he should then go to Part II (Facsimile of Subject Matter

File) and under the appropriate terms find the accession numbers of those docu-

ments which have been coded to that term. Noting these numbers he can then

go to Part III (Citations and Abstracts) to find the actual references.

Index Changes

There have been some slight modifications in the index published in the

first two volumes of this series. These changes are reflected in the present

index. However, no major changes have been made and the user should have

no trouble going from the index in Volume II to the present one. As men-

tioned previously, it is hoped that in the near future an updated and

cumulative Part I and II can be published.

The Index and Its Use

The accessions are only coded to those terms which are underlined and

in the cases of subheading, are coded to the lowest subcategory (i.e., to

the secondary or tertiary heading, if there is one). For example, if the

reader will note the category Aging. Effects of, he will find a number of

secondary categories, such as vision; motor performance; etc. No references

have been coded to Aging. Effects of, as such, but only to the secondary
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*'headings. In the case of Radar and other CRT Displays the reader will note

the secondary heading screen and under this, various tertiary headings, such

as size and shape. Relevant documents, for example those dealing with the

shape of radar screens or scope faces, have been coded to the lowest subcate-

gory, in this case size and shape. No references will have been coded to

screen alone.

The index can, of course, be used as a hierarchical system or a coordi-

nate index. For example, if a user were interested in articles dealing with

drugs and their effects, he would examine the references listed in the cate-

gory Drugs. Similarly, if he were interested in articles dealing with man's

tolerance to acceleration, he would go the category Motion, Effects of/

acceleration and deceleration/tolerance. However, if he were interested in

the effects of drugs on man's tolerance to acceleration forces, rather than

go through all the references in the above mentioned categories, the reader

should note only those accession numbers common to both categories. The loose

leaf notebook form should facilitate this type of matching.0
The reader is advised to look through the various general categories

in making a search. These categories contain not only references of a general

nature, books, bibliographies, etc., but in some cases miscellaneous articles

which could not be readily coded elsewhere. Occasionally, the reader will

note a secondary heading "other". These categories contain references to

equipment, methods, topics, etc., not specifically listed under the main

heading.

An index of this nature develops through use. All relevant terms and

descriptors cannot be anticipated in its initial development and are often

incorporated only after the index has been in use for some time. Therefore,

if the user cannot find terms specifically descriptive of his problem he

0



should attempt to find synonymous terms. As mentioned previously, the

user should examine the whole index thoroughly before attempting to locate

specific topics.

Facsimile of Subject Matter File

Part II contains those categories to which documents have been coded

along with the accession numbers of the documents. In essence, it represents

the index stripped to the bare essentials, i.e., minus all cross headings

and notes. The user will note that there are several categories with only

a few or no references coded to them. These categories were left in the index

because it is known that in the later bibliographies, there will be a number

of references coded to them.

Citations and Abstracts

Part III contains the actual citations and abstracts listed in numerical

order by accession number. This section was compiled by filming the actual 0
5x8 citation and abstract cards from the files of the HEIAS.

The format of the citations is generally in keeping with the recommenda-

tions of the Publication Manual of the American Psychological Association.

In some instances, however, variation in the amount and type of information

in the original document has introduced some variation in the final citation.

,The content of the citation tries to maximize the amount of information to

assist the user in acquiring a copy of the document.

The letter code R found at the end of the abstract refers to the number

of references found in the articles (e.g., R-7 means that 7 references were

cited). A list of abbreviations used in the abstracts is given on the next

page.

.The documents cited are not available from Tufts University, but are

held in repository at the HEIAS and may be examined on the project's premises.
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KEY TO ABBREVIATIONS

a.c. alternating current g acceleration of normal pull of gravity

AD average deviation G gravitational force acting upon an object

AFGCT Armed Forces General Classification Test GCA Ground Control Approach

AGCT Army General Classification Test GSR galvanic skin response

AIAA American Institute of Aeronautics C
Astronautics Hg mercury

AL adaptation level hr. hour

amp. ampere

ANIP Army-Navy Instrument Program i intensity

ANOVA analysis of variance IBM international Business Machine

AP action potentials i.e. that is

AR acoustic reflex ILS Instrument Landing System

AVID Advanced Visual Information Display in. inch

IQ Intelligence Quotient
bit unit of information

BMR basal metabolic rate j.n.d. just noticeable difference

C centigrade kc kilocycle

ca about or approximately kg kilogram

cc cubic centimeter KR knowledge of results

CCC Combat Control Center

cff critical flicker frequency L lambert

CIC Combat Information Center LL loudness level

CIo measure of protective value of fabrics lb pound

cm centimeter

CNS central nervous system m meter

CO carbon monoxide M mean

CO2  carbon dioxide Ma milliampere

cpm cycles per minute Mc megacycle

cps cycles per second Mdn median

CR critical ratio mg milligram

CRT cathode ray tube mi mile
cuft cubic foot min. minute

mL millilambert

db decibel mm millimeter

d.c. direct current MOS Military Occupational Specialty

df degrees of freedom mph miles per hour

DL difference limen msec millisecond

mp millimicron

E, Es. experimenter, experimenters psec. microsecond

EEG electroencephalogram

e.g. for example N number of

EKG or ECG electrocardiogram

EMG electromyogram degree

ERG electroretinogram 0, Os. observer, observers

mt al and others 02 oxygen

etc. and so forth OCS Officers' Candidates School

Exp. experiment OR Operations Research

f frequency p probability level

F fahrenheit, F-ratio PB phonetically balanced

ft foot PERT Program Evaluation and Review Technique

ft-c foot-candle PGR psychogalvanic skin response

ft-L foot-Lambert PI photo interpretation

ft-lbs foot-pounds PPI Planned Position Indicator

ft/sec feet per second
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KEY TO ABBREVIATIONS (Cont'd)

pps pulses per second SYMBOLS:

psi pounds square inch

PSS Personnel Subsystem concept (USAF) x2 chi square
PED Personnel and Equipment Data file per cent

HE verifying Human Engineering Design > more than
Standards < less than

QQPRI Qualitative and Quantitative Personnel equal
Requirements Information

PSTE Personnel Subsystem Test and Evaluation Al change in intensity

TC Training concepts ýt micron

TED Training Equipment Development program o2 variance

TEPI Training Equipment Planning Information

TOTM Technical Orders and Manuals

TP Training Plans

r roentgen, correlation coefficient

rad absorbed dose of radiation

REM Roentgen equivalent in man

RBE relative biological effectiveness

ROTC Reserve Officers Training Corps

rpm revolutions per minute

RT reaction time

S, Ss subject, subjects

SAGE Semi Automatic Ground Environment

SD standard deviation

SOT signal detection theory

sec. second

S/N signal-to-noise ratio

SPL sound pressure level

S-R _ - stimulus-response

SUBIC Submarine Integrated Control

t t-test

TTS temporary threshold shift

vs versus

VTOL Vertical Takeoff and Landing Aircraft

0



INDEX TO THE HUMAN FACTORS ENGINEERING LITERATURE

*A

Ability Testing--see Tests and Testing (proficiency)

Absolute Judgments--see Psychophysics; specific sensory categories

Absolute Pitch--see Audition (stimulus characteristics)

Acceleration and Deceleration--see Motion, Effects of

Acceptability of Equipment and Tasks--see Individual Factors Affecting Performance

Accessibility--see Maintenance (design for); Work Place Design (area requirements)

Accidents--see Safety

Acclimatization--see Environmental Conditions and Effects (tolerance, adaptation,
acclimatization); Physiological Capacities and Indices

Accommodation and Convergence--see Visual

Accuracy of Movement--see Motor Performance and Skills (speed and precision)

Acoustic

design--see also Ambient Noise (reduction and control); Work Place Design (acoustics)

engineering--see design, above

measurement--see Ambient Noise (measurement)

reflex--see Audition (aftereffects of stimulation)

shielding--see Ambient Noise (reduction and control)

Action Potential--for data, see Physiological Capacities and Indices; for methods, see
Physiological Equipment and Methods

Acitivity Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Acuity

auditory--see Audition (thresholds)

sensory, other--see specific sensory categories

visual--see Visual

Adaptation

auditory--see Audition (aftereffects of stimulation)

perceptual--see Perception (general)

theory--see Perception (theory)

visual--see Visual (adaptation, pre-adaptation, and pre-exposure)

Adaptive Systems--see also Artificial Intelligence; Controls (automatic)

Adjustment, Method of--see Psychophysics (methods)

Aerial Observations--see Visual (search and detection)

Aerospace Medicine, general--see Environmental Conditions and Effects (general); Space Travel

A-Frames--see Packs and Carriers

Afterimages--see Audition (aftereffects of stimulation); Visual (aftereffects, afterimages)

Aging, Effects of

audition

general

intellectual performance--see work capacity, below

motor performance

vision

work capacity

Aiding--see Tracking

Aiming--see Motor Performance and Skills

Airblast--see Environmental Conditions and Effects (windblast, airblast, windchill)

Airborne Equipment--see Aircraft (related equipment)

Air Conditioning--see Work Place Design (atmospheric control)

Aircraft

accidents--see Safety

collision--see Safety

communication systems--see Speech (communication systems)

controls--see Controls

desien--see also Helicopters; VTOL, STOL Aircraft

escape from--see Escape from

0
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Aircraft (cont'd)

general

instrument panel arrangement--see Panel and Console Design

landing and landing systems

lighting, exterior

lighting, interior--see Work Place Design (illumination)

noise--see Ambient Noise (level)

related equipment

visibility and recognition--see Visual (search and detection)

Air Crews--see Groups

Air Defense--see Command and Control Systems; Surveillance Systems

Airport (airfields)

facilities--see also Air Traffic Control Systems

lighting--see Lighting Systems (outdoors)

noise--see Ambient Noise (level)

runway design--see Aircraft (landing and landing systems)

Air Reconnaissance--see Visual (search and detection)

Air Sickness--see Motion, Effects of

Airspeed Ind;cators--see Displays (type)

Air Traffic Control Systems

communication and information flow--see also Language Design; Speech (communication
systems)

control problems

equipment (displays, etc.)

general

layout and workplace design

operator variables

traffic flow

training and simulation

Alarms and Auditory Warning Devices--see Auditory (displays, nonverbal)

Alcohol--see Drugs

Alertness--see Individual Factors Affecting Performance

Allocation of Functions--see Assignment of Functions to Men and Machines in Systems

Alphanumeric Displays--see Displays (type); Radar and other CRT Displays (types)

Altimeters--see Displays (type)

Altitude Chamber--see Environmental Conditions and Effects (equipment and methods)

Altitude, Effects of--see Environmental Conditions and Effects

Ambient Noise

accidents--see effects on performance, below

composition--see measurement, below

control--see reduction and control, below

criteria for buildings--see Acoustic (design); reduction and control, below;
Work Place Design (acoustics)

deafness--see hearing loss, below

effects on performance (includes industrial efficiency)

general

hearing loss--see also Audition (aftereffects of stimulation)

injury--see hearing loss, above

level

aircraft

airport

equipment, general

industrial environments

office, home, and general background

rockets, missiles, and launch facilities

ships and submarines

0
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Ambient Noise

level (cont'd)

vehicle (motor)

weapons

measurement (e.g., spectral analysis, critical band analysis)

reduction and control--see also Acoustic (design); Work Place Design (acoustics)

acoustic shielding

general

hearing conservation program

noise reducing devices and systems

personal equipment (e.g., earplugs)--see Auditory (devices)

standards of tolerance and annoyance

speech interference level--see Speech (masking)

tolerable level--see reduction and control, above

Amplifiers--see Auditory (equipment)

Anchoring Effects--see Perception (general); Psychophysics

Anechoic Chambers--see Audition (equipment and methods)

Angle, Perception of--see Visual .(perception)

Ankle Dimensions--see Anthropometric Measures

Anomalies

auditory--see Audition

sensory, other--see specific sensory categories

visual--see Visual

Anoxia--see Environmental Conditions and Effects (oxygen requirements)

Anthropometric Measures

arm and leg dimensions

biomechanical analysis

body density and centers of gravity

body size and dimensions

equipment and methods

extent and flexibility of limb movement

general

hand and foot dimensions

head dimensions

locomotion

muscular strength and endurance

posture

somatotyping

space requirements--see also Work Place Design (area requirements)

Anti-g-Suits--see Clothing (high altitude and anti-g)

Anxiety--see Individual Factors Affecting Performance (emotion)

Anxiety, Tests of--see Tests and Testing (personality and sociometric)

Apparent Movement--see Visual (perception)

Aptitude--see Individual Factors Affecting Performance

Aptitude Testing--see Tests and Testing

Aqua Lung--see Underwater (breathing apparatus)

Arctic Climate Clothing--see Clothing (Arctic ensembles and cold weather)

Arm

dimensions--see Anthropometric Measures

movement--see Anthropometric Measures; Motor Performance and Skills

strength--see Anthropometric Measures (muscular strength and endurance)

Armored Vehicle--see Vehicle

Armored Vests--see Clothing (body armor)

Articulation Testing--see Communications Systems (techniques for evaluation); Speech

Artificial Intelligence (biosimulation)
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Artificial Limbs--see Prosthetics

Asbestos Suits--see Clothing (thermal protection)

Aspiration, Level of--see individual Factors Affecting Performance (motivation and morale)

Assignment of Functions to Men and Machines in Systems

Assignment of Personnel--see Personnel

Atmosphere--see Environmental Conditions and Effects

Attention--see Individual Factors Affecting Performance (set and attention); Perception;
Training (basic learning data); Vigilance and Monitoring

Attenuators--see Auditory (equipment)

Attitude Indicators--see Displays (type)

Attitude Toward Task--see Individual Factors Affecting Performance (acceptability of and
attitude toward equipment and tasks)

Audiogyric Effects--see Orientation in Space, Factors Determining; Perception (illusions)

Audiometry--see Audition (equipment and methods); Speech

Audio-Visual Aids--see Training Aids and Devices

Audio-Visual Interaction--see Sensory (interaction)

Audio-Visual Monitoring--see Vigilance and Monitoring (performance)

Audio-Warning Devices--see Auditory (displays. nonverbal); Warning Devices

Audition

aftereffects of stimulation (e.g., acoustic reflex, fatigue, pitch shifts, time errors, etc.)

aging--see Aging, Effects of; norms, below

anomalies and individual differences

auditory patterns and meaning (e.g., flutter discrimination, melodic and temporal)

binaural vs. monaural

equipment and methods (e.g., anechoic chambers, audiometric devices, communication
simulators, techniques of audiometry)

general

norms

physiological mechanisms

psychophysical scales (e.g., mel scale, sone scale)

recruitment

repetitive stimulation

sound localization

standards and specifications

stimulus characteristics

frequency and pitch

intensity and loudness

other (e.g., brightness, duration, timbre, vocality)

stimulus mixtures (e.g., harmonics, beats, combination tones, mddulations)

thresholds

training, nonverbal--see Training (specific types)

Audi tory

acuity--see Audition (thresholds)

adaptation--see Audition (aftereffects of stimulation)

detection--see skills, below

devices

ear defenders (e.g., plugs, pads, etc.)

enhancement devices (e.g., hearing aids, guidance for blind, etc.)

displays, nonverbalz-for systems utilizing verbal communication, see Speech
(communication systems)

flight guidance systems (flybar)

intermittent warning and signaling devices (e.g., sirens, bells, radio range)

multi-channel

sonar and other underwater sound systems

telegraphic systems
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Auditory (cont'd)0 . equipment
input devices (e.g., microphones, vibration pickups)

output devices (e.g., earphones, loudspeakers)

transmission devices (e.g., amplifiers, attenuators, frequency modulators,
scramblers)

fatigue--see Audition (aftereffects of stimulation)

feedback--see signals, below

flight guidance systems--see displays, above

localization--see Audition (sound localization)

masking--for speech masking, see Speech

noise--see Ambient Noise

numerousness--see signals, below

patterns--see Audition

reaction time--see Reaction Time and Refractory Period

search--see skills, below

signals

channel capacity
coding

detection--see skills, below

feedback

general characteristics

to-noise ratio

skills

discrimination

non itoringq

search and detection

sonar listening--see monitoring, above

tracking--see Tracking

training--see Training (specific types)

vs. visual presentation--see Sensory (comparison)

Aural Harmonics--see Audition (stimulus mixtures)

Aural Reading Devices--see Auditory (devices)

Auto-Correlation Function--see Mathematical and Statistical Methods

Autoinstruction--see Programmed Instruction; Training Aids and Devices (teaching machines)

Autokinetic Effects--see Visual (perception)

Automatic

checkout systems--see Maintenance (systems)

control systems--see Controls

learning devices--see Training Aids and Devices (teaching machines)

maintenance--see Maintenance (systems)

Automation

Automobile Accidents--see Safety

Automobile Design--see Vehicle

Automobiles--see Vehicle

Aviation Medicine--see Environmental Conditions and Effects (general)

*B

Backlighting--see Instrument Lighting (rear)

Back Rests--see Seats and Seating (body supports)

Ballistic Vests--see Clothing (body armor)

Band Compression Speech--see Speech (distortion)

Barometric Pressure--see Environmental Conditions and Effects

Basic Training--see Training (specific types)

0
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I.

Beacon Lights--see Warning and Signal Lights

Bearing Information Aids--see Radar and.other CRT Displays (range and bearing scales and aids)

Beats--see Audition (stimulus mixtures)

Bells--see Auditory (displays, nonverbal)

Belts, Harnessesand other Restraining Devices--see also Clothing (belts and fasteners)

Bends--see Environmental Conditions and Effects (decompression)

Betting Behavior--see Subjective Probability

Bibliographies--see General and Comprehensive References in Human Factors Engineering;
bibliographies also are included under general in major topics

Binaural Discrimination--see Audition (binaural vs. monaural)

Binocular Disparity--see Visual (perception)

Binocular Field--see Visual (field)

Binoculars--see Optical Aids

Biodynamics--see also Anthropometric Measures; Motor Performance and Skills

Bioelectric Methods and Equipment--see Physiological Equipment and Methods

Bio-instrumentation--see Physiological Equipment and Methods

Bio-kinetic Analysis--see Anthropometric Measures: Motor Performance and Skills

Biomechanical Analysis--see Anthropometric Measures; Motor Performance and Skills

Bionics

Biosimulation--see Artificial Intelligence

Bisectioning Movements--see Motor Performance and Skills

Black Light--see Light (special types)

Blackout--see Motion, Effects of (acceleration and deceleration)

Blindness-see Visual (anomalies and individual differences)

Blindness, Flash--see Flash

Blinking--see Motor Performance and Skills (invoquntary reflexes)

Blinking Signal Lights--see Flash (rate); Traffic (signs and signals); Warning and Signal
Lights

Blink Rate--see Flash; Motor Performance and Skills (involuntary reflexes)

Body

armor--see Clothing

build--see Anthropometric Measures

density--see Anthropometric Measures

movement, perception of--see Perception

size and dimensions--see Anthropometric Measures

supports--see Belts, Harnesses, and other Restraining Devices

temperature--see Physiological Capacities and Indices

Bone Conduction--see Audition (physiological mechanisms)

Books in Human Factors Engineering--see General and Comprehensive References in Human
Factors Engineering

Boredom--see Individual Factors Affecting Performance (motivation and morale)

Braille Systems--see Tactile Coding

Breathing Capacity--see Physiological Capacities and Indices

Breathing Devices and Equipment--see also Masks; Underwater

Brightness

comfort relation--see Visual (comfort and fatigue)

discrimination--see Visual

sky--see Light (natural)

Broad Band Blue Illumination--see Light (special types)

Buffeting--see Vibration (whole body)

C

Cabs, Truck--see Vehicle

Caffeine, Effects of--see Drugs

Caloric Intake--see Diet, Food,and Nutrition

0
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Calorimetry--see Physiological Equipment and Methods (metabolic measurement)

Camouflage and Concealment

Canal Sickness--see Motion, Effects of (sickness)

Cardio-vascular Indices--see Physiological Capacities and Indices

Cards, Design of (e.g., data processing cards, E-Z Sort, etc.)

Cargo Handling Systems--see Supply Systems

Carrier Approach Light Systems--see Aircraft (landing and landing systems); Lighting
Systems (outdoors)

Carriers--see Packs and Carriers

Cathode-Ray-Tube Displays--see Radar and other CRT Displays

Centers of Gravity--see Anthropometric Measures

Centrifuge--see Motion, Effects of (equipment and methods)

Channel Capacity--see Auditory (signals); Sensory (comparison); Visual (information processing

Characters and Symbols, Design of--see Numerals, Letters, and Characters, Design of

Charts, Design of--see Maps and Charts, Design of

Check Lists--see Job Performance Aids

Chest Measurement--see Anthropometric Measures (body size and dimensions)

Choice Behavior--see Individual Factors Affecting Performance (thought processes)

Chopping--see Speech (distortion)

Chronophotography--see Motor Performance and Skills (equipment and methods)

Cinematography--see Films; Training Aids and Devices

Click-Pitch Threshold--see Audition (stimulus characteristics); Auditory (signals)

Climatic Chamber--see Environmental Conditions and Effects (equipment and methods)

Clipping--see Speech (distortion)

Closed Ecological Systems--see Space Flight Systems (sealed cabins)

Clothing

Arctic ensembles and cold weather

belts and fasteners

body armor

equipment and methods

fabrics

flight

foo tqea r

general

handgea r

headgear

high altitude and anti-q

noxious agents, protection (e.g., rocket fuel, liquid oxygen, etc.)

radiation protection

restrictive effects

sizing, techniques of measurement

space suits

tests of--see equipment and methods, above

thermal protection

tropical ensembles

underwater ensembles--see Underwater-

Cochlear Response--see Audition (physiological mechanisms)

Cockpit Lighting--see Work Place Design (illumination)

Cockpits--see Aircraft (design)

Coding

auditory signals--see Auditory (signals)

color--see Color

controls--see Controls

kinesthetic--see Kinesthesis

lights--see Light

tactile--see Tactile Coding

visual--see Visual

0
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Cognitive Processes--see Individual Factors Affecting Performance (thought processes)

Cold Environments--see Environmental Conditions and Effects

Cold Weather Protective Clothing--see Clothing (Arctic ensembles and cold weather)

Collision, Mid-Air--see Safety

Color--see also Vision (color vision)

coding--see also Light; Visual

filters--see Optical Aids; Vision (equipment and methods)

lights--see Light

paints and finishes--see Paints, Finishes, and Surfaces

phenomena--see Vision (color vision)

preference--see Vision (color vision)

smokes--see Signaling Systems, Visual

systems (e.g., abridged systems, international XYZ system, etc.)--see Visual
(standards and specifications)

Colorimetry--see Vision (equipment and methods)

Combat Information Centers, CIC--see Command and Control Systems

Combination Tones--see Audition (stimulus mixtures)

Comfort--see also Seats and Seating; Visual (comfort and fatigue)

Command and Control Systems

Communication and Information Theory

general

information assessment and processing

redundancy, uncertainty

Communication Systems

general

group--see Groups

nonverbal--see Auditory (displays, nonverbal); Tactile Coding

speech--see Speech

techniques for evaluation

"Comparison of Sensory Channels--see Sensory (comparisons)

Compatibility, Stimulus-Response--see Control-Display Dynamics; Sensory (general)

Compensatory Tracking--see Tracking

Complexity of Work or Task--see Work and Task Performance

Complex Tones--see Audition (stimulus mixtures)

Compression and Expansion, Speech--see Speech (distortion)

Computers

data processinn systems

design

general

man interaction

models and programs

simulation--see also Simulation and Simulators

systems component

Concept Formation-see Individual Factors Affecting Performance (thought processes);
Training (basic learning data)

Confinement--see Prolongeo Confinement

Console Design--see Panel and Console Design

Contact Analog Displays--see Displays (type)

Containers and Packaging

Contaminated Environments--see Environmental Conditions and Effects

Control-Display Dynamics

compatibility and motion stereotypes

feedback--see Tracking

general

integration

movement ratios

guickening--see also Tracking

0
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Controller, Human--see Human

Controls

adjustments--see setting, precision, below

aided--see Tracking

aircraft

automatic

backlash, deadspace, and response lag

coding

combined (e.g., pushbutton on stick, ganged controls)

comparison of types

eye (as control mechanism)

force and time to activate

general

handqrips and handles

industrial (e.g., on machinery or equipment)

labeling--see Labels, Design of

linear movement

levers and sticks

pedals and rudder bars

push buttons and toggle switches

loading--see resistance, below

location and positioning

multiple-axis

remote handling

resistance (damping, inertia, friction, torque, etc.)

rotary movement

cranks and wheels

knobs

sensitivity and amplification--see Control-Display Dynamics (movement ratios)

setting, precision

ship and submarine controls--see Ship and Submarine

spacecraft--see Space Flight Systems

three-axis--see multiple-axis, above

vehicle controls (e.g., automobiles, tanks, etc.)--see Vehicle

Control Tower

design of workspace--see Air Traffic Control Systems

language--see Language Design

speech--see Speech (communication systems)

systems--see Air Traffic Control Systems

Convergence (of eyes)--see Visual (accommodation and convergence)

Correlation Techniques--see Mathematical and Statistical Methods

Cost Effectiveness Analysis--see Systems Design (techniques of analysis)

Counters--see Displays (type)

Crane Cabs--see Controls (industrial); Industrial (equipment, design of)

Cranking Movement--see Motor Performance & Skills (repetitive movements)

Cranks--see Controls (rotary movement)

Crash Impact and Survival--see Safety

Creativity--see Individual Factors Affecting Performance (thought processes)

Crews--see Groups

Critical

band analysis--see Ambient Noise (measurement); Speech (basic characteristics)

flicker frequency--see Flicker

incident technique--see Methods and Techniques for Study and Analysis of Tasks,
Operations, and Systems

Cross Modality Matching--see Psychophysics (methods); Sensory (interaction)

CRT Displays--see Radar and other CRT Displays
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Cursors--see Radar and other CRT Displays (range and bearing scales and aids)

Cushions--see Seats and Seating

Cutaneous Communication Systems--see Tactile Coding

Cutaneous Sense--see Touch

Cybernetics

D

Damping--see Ambient Noise (reduction and control); Controls (resistance)

Dark Adaptation--see Visual (adaptation, pre-adaptation, and pre-exposure)

Data

analysis--see Mathematical and Statistical Methods

processing systems--see Computers

Daylight--see Light (natural)

Dazzle--see Flash (blindness); Visual (comfort and fatigue)

Deafness--see Ambient Noise (hearing loss)

Deceleration--see Motion, Effects of (acceleration and deceleration)

Decision Analysis--see Game and Decision Theory; Methods and Techniques for Study and
Analysis of Tasks, Operations, and Systems

Decision Making--see Command and Control Systems; Individual Factors Affecting Performance
(thought processes)

Decision Theory--see Game and Decision Theory

'Decompression Sickness--see Environmental Conditions and Effects (decompression)

Depth Perception--see Visual (perception)

Desert--see Clothing; Environmental Conditions and Effects (hot)

Detection, Auditory--see Auditory (skills)

Detection Theory--see also Psychophysics

Detection, Visual--see Visual (search and detection)

Dial and Scale Design--see Displays

Dial Setting--see Motor Performance and Skills (positioning movements)

Diet, Food. and Nutrition

Difference and Summation Tones--see Audition (stimulus mixtures)

Digital Displays--see Displays (type)

Dimensions

body--see Anthropometric Measures

furniture--see Furniture Design

work place--see Work Place Design

Discriminability Scaling--see Psychophysics

Disorientation--sde Orientation in Space, Factors Determining

Display-Control Dynamics--see Control-Display Dynamics

Di splays

auditory--see Auditory (displays, nonverbal)'

dial and scale design

general

location--see Panel and onsole Design

pointer design ,

quickened--see Control-Display Dynamics; Tracking

reading and interpretation problems

size and shape

type

airspeed indicators

altimeters

attitude indicators

combined displays (integrated)

comparison of types (e.g., outside-in vs. inside-out)

heading indicators

indicator and warning--see also Warning Devices

integrated displays--see combined displays, above
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Displays

type (cont'd)

large displays (for viewing by more than one person, e.g., plot boards)

other (e.g., digital, kinalog, matrix, etc.)

polar coordinate

radar--see Radar and other CRT Displays

television--see Television

Distance Perception--see Visual (perception)

Distorted Vision--see Visual (field)

Diurnal Cycles

Door Handles--see Controls

Doors and Doorways--see Work Place Design (passageways)

Doppler Displays--see Auditory (displays, nonverbal)

Driving

analysis of

performance and skills

safety--see Safety

Drugs

Dummy and Mannikin Design

Dye Markers--see Signaling Systems, Visual

Dynamic Acuity--see Visual (acuity)

E

Ear

damage--see Ambient Noise (hearing loss)

defenders--see Auditory (devices)

muffs--see Auditory (devices)

plugs--see Auditory (devices)

protectors--see Auditory (devices)

EEG--see Physiological Capacities and Indices; Physiological Equipment and Methods
(electrophysiological techniques)

Ego-involvement--see Individual Factors Affecting Performance (motivation and morale)

Ejection Capsule--see also Escape from; Seats and Seating

Ejection Seats--see Escape from; Seats and Seating (ejection)

Elastic Resistance--see Controls (resistance)

Electrocardiogram--see Physiological Capacities and Indices; Physiological Equipment and
Methods (electrophysiological techniques)

Electroencephalogram--see Physiological Capacities and Indices; Physiological Equipment
and Methods (electrophysiological techniques)

Electroluminescence--see Instrument Lighting

Electromyograph--see Physiological Equipment and Methods (electrophysiological techniques)

Electronic Equipment--see Equipment (design and evaluation)

Electroretinogram--see Physiological Equipment and Methods (electrophysiological
techniques); Vision (physiological mechanisms)

Emergency Lights--see Warning and Signal Lights

Emotion--see Individual Factors Affecting Performance

Empty Field Myopia--see Vision (effects of unusual environments)

Energy Expenditure--see Physiological Capacities and Indices

Engine Mufflers--see Ambient Noise (reduction and control)

Engine Noise--see Ambient Noise

Entrances--see Work Place Design (passageways)

Environmental Conditions and Effects--see also Stress

acclimatization--see tolerance, below

air conditioning--see Work Place Design (atmospheric control)

air velocity

atmospheric pressure (high altitude)
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Environmental Conditions and Effects (cont'd)

climatic chamber--see equipment and methods, below

cold

decompression

equipment and methods

evaporative cooling

general

heating

hot (includes both desert and tropical environments)

humidity

ionized air

oxygen requirements

radiation

space--see Space Travel

temperature (room)

thermal radiation

tolerance, adaptation, acclimatization

altitude and pressure

cold

heat

weightlessness--see Space Travel; Weightlessness

toxic environments

ventilation

water--see also Underwater

windblast. airblast. windchill

arrangement--see Work Place Design

design and evaluation (includes equipment not covered elsewhere, e.g., electronic
equipment)

noise--see Ambient Noise

Equipment Used in Human Factors Research

Ergonomics--see General and Comprehensive References in Human Factors Engineering

Error

analysis--see Mathematical and Statistical Methods

equipment--see also Maintenance

human

Escape from

aircraft and spacecraft--see also Ejection Capsules; Seats and Seating (ejection)

other places

submarines--see Ship and Submarine

Exercise and Performance--see also Physical Fitness and Performance

Exits and Entrances--see Work Place Design (passageways)

Experimental Method--see Research Techniques in Human Factors Engineering

Explosive Decompression--see Environmental Conditions and Effects (decompression)

Eye

as Control Mechanism--see Controls

blink--see Motor Performance and Skills (involuntary reflexes)

dominance

fixation--see Panel and Console Design (spatial dynamics, frequency of use of
components, and order of use); Printed Material, Legibility, and Readability

movement

F

Face Masks--see Masks

Face-to-Face Communication--see Speech (communication systems)

Facial Measurements--see Anthropometric Measures

Facilitation of Reception--see Sensory (interaction)

1
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Facilities (Human Engineering)

Factor Analysis--see Mathematical and Statistical Methods

Factory Lighting--see Work Place Design (illumination)

Fallout, Radioactive--see Environmental Conditions and Effects (radiation)

Fatigue--see Auditory (aftereffects of stimulation); Exercise and Performance; Sleep
and Performance; Visual (comfort and fatigue); Work and Task Performance

Fear--see Individual Factors Affecting Performance (emotion)

Feedback

delayed auditory--see Auditory (signals)

delayed speech--see Speech (distortion)

sensory feedback--see Sensory (feedback)

theory--see Cybernetics

tracking--see Tracking (feedback)

training--see Training (basic)

Field of View, Work Place--see Work Place Design (visibility, field of view)

Figural Aftereffects--see Visual (aftereffects, afterimages); Kinesthesis

Films

display use

general, human factors--see General and Comprehensive References in Human Factors Engineering

research, use in--see Research Techniques in Human Factors Engineering

training--see Training Aids and Devices

Filters

auditory--see Auditory (equipment)

optical--see Optical Aids; Vision (equipment and methods)

Fire Fighting

clothing--see Clothing (thermal protection)

equimeent--see also Vehicle

Fitness, Physical--see Physical Fitness and Performance

Fixtures, Lighting--see Work Place Design (illumination)

Flares--see Lighting Systems (outdoors); Signaling Systems, Visual; Warning and Signal Lights

Flash

hblindness

rate--see also Repetitive Stimulation (visual)

visibility--see also Warning and Signal Lights

Flesch Reading Ease Formulas--see Printed Material, Legibility, and Readability

Flexibility of Movement--see Anthropometric Measures

Flicker

Fl imht

control systems--see Controls

guidance systems

performance and skills--see also Low Level, High Speed Flight

safety--see Safety (air)

simulation (includes spaceflight)

testing

training--see Training (specific types)

Floodlights--see Lighting Systems (outdoors)

Flow Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations, and

Systems; Work Place Design

Fluorescent and Luminous Materials

Flybar--see Auditory (displays, nonverbal)

Fog. Haze, Smog, and Smoke

Food--see Diet, Food, and Nutrition

Foot

dimensions--see Anthropometric Measures

gear--see Clothing

Form Perception--see Visual (perception)

Free Fall--see Motion, Effects of (acceleration and deceleration)

Frequency

distortion--see Speech (distortion)

modulators--see Auditory (equipment)
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Frictional Resistance--see Controls (resistance)

Frostbite--see Environmental Conditions and Effects (cold)

Function Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Furniture Design--see also Seats and Seating

G

G Forces--see Motion, Effects of (acceleration and deceleration)

Gain--see Control-Display Dynamics (movement ratios)

Galvanic Skin Response--see Physiological Capacities and Indices

Galvanometer--see Physiological Equipment and Methods (other methods and equipment)

Game and Decision Theory

Gases--see Environmental Conditions and Effects

Gas Masks--see Masks

General and Comprehensive References in Human Factors Enqineerinq

articles and reports

bibliographies

books

films

handbooks

symposia and conferences

Glare--see Flash (blindness); Visual (comfort and fatigue)

Glasses--see Optical Aids

Gloves--see Clothing (handgear)

Goggles--see Optical Aids

Graphs and Tables, Design of

Gravitational Forces--see Motion, Effects of (acceleration and deceleration)

Gravity, Centers of--see Anthropometric Measures

Grenades--see Weapons Systems, Design of (handheld)

Grips--see Controls

Grip Strength--see Anthropometric Measures (muscular strength)

Ground Support Equipment--see also Space Flight Systems; Weapons Systems, Design of

Grouping of Components--see Panel and Console Design (layout)

Groups

air crews

communication

evaluation

general

infantry squads

interaction

leadership

missile crews

morale

performance

research techniques

selection

ship and submarine crews

size and structure

space crews

tank crews

theory

training--see Training

Gunnery Training--see Training (specific types)

Gustation--see Smell and Taste

Gust scale--see Smell and Taste
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H

Habitability--see Prolonged Confinement; Ship and Submarine; Space Flight Systems (sealed cabins)

Hand

dimensions--see Anthropometric Measures

grips--see Controls

signals--see Signaling Systems, Visual

strength--see Anthropometric Measures

tools, design of--see Tools, Design of

wheels--see Controls (rotary movement)

Handbooks--see General and Comprehensive References in Human Factors Engineering

Handbooks. Manuals, Texts, Design of

Handedness--see Motor Performance and Skills

Hand Grenades--see Weapons Systems, Design of (handheld)

Handgear--see Clothing

Handles--see Controls

Harnesses--see Belts, Harnesses, and other Restraining Devices

Hats--see Clothing (headgear)

Headphones--see Auditory (equipment)

Head Size--see Anthropometric Measures

Hearing

aids--see Auditory (devices)

conservation program--see Ambient Noise (reduction and control)

loss--see Ambient Noise; Audition (anomalies and individual differences); Speech
(audiometric testing)

Heart Rate--see Physiological Capacities and Indices

Heat--see Environmental Conditions and Effects

Heated Suits--see Clothing (thermal protection)

Heating--see Environmental Conditions and Effects

"Heat Loss--see Physiological Capacities and Indices (temperature, body)

Helicopters

Helmets--see Clothing (headgear)

High Altitude--see Environmental Conditions and Effects (atmospheric pressure)

Highway Lighting--see Lighting Systems (outdoors)

Highway Research--see also Safety (motor vehicle and highway); Traffic

Hot Weather Clothing--see Clothing (tropical ensembles)

Hot Weather Environments--see Environmental Conditions and Effects

Houses, Dwellings, and Shelters. Design of

Hue--see Vision (color vision)

Human

controller (general discussion of man as a control mechanism)

error--see Error

information processing capabilities (includes reception and transmission)

transfer functions

Human Factors Engineering--see General and Comprehensive References in Human Factors
Engineering

Humidity--see Environmental Conditions and Effects

Hyperopia--see Visual (anomalies and individual differences)

Hypodynamlics--see Sensory (deprivation); Weightlessness

Hypoxia--see Environmental Conditions and Effects (oxygen requirements)

ICAO Phonetic Alphabet--see Language Design

Ideal Observer--see Detection Theory; Psychophysics (theory)

lllumination--see Instrument Lighting; Light; Lighting Systems; Vision; Visual; Work Place Design

Illusions, Perceptual--see Perception (illusions)

Image Interpretation, Photographic--see Photographs, Photography, and Photointerpretation

0
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Immersion Suits--see Underwater (clothing and equipment)

Impaired Hearing--see Ambient Noise (hearing loss); Audition (anomalies and individual
differences)

Incentives--see Individual Factors Affecting Performance (motivation and morale)

Indicator and Warning Lights--see Displays (type); Warning and Signal Lights

Indicators and Scales--see Displays (dial and scale design)

Individual Factors Affecting Performance

acceptability of and attitude toward equipment and tasks

alertness

aptitude and intelligence

emotion

fatigue and behavior decrement--see Work and Task Performance

general

motivation and morale

personality

set and attention

thought processes

Industrial

deafness--see Ambient Noise (hearing loss)

equipment, design of

noise--see Ambient Noise (level)

safety--see Safety (industrial)

Industry and Business, Human Factors Oriented Studies

Inertial Resistance--see Controls (resistance)

Infantry

squads--see Groups

training--see Training (specific types)

Information--see also Communication Systems

analysis--see Communication and Information Theory

processing, human--see Human

reception, human--see Human

storage and retrieval systems

theory--see Communication and Information Theory

transmission, human--see Human

Infrared Devices--see Light (special types)

Inhibition of Reception--see Sensory (interaction)

Injuries, Analysis of--see Safety

Input Channel, Comparison--see Sensory (comparison)

Input Channel, Interaction--see Sensory (interaction)

Instructions, Effects on Task Performance--see Individual Factors Affecting Performance (set
and attention); Training (basic learning data)

Instrument Lighting--see also Light; Work Place Design (illumination)

color and intensity of illumination

direct lighting and floodlighting

edge and ring

electroluminescent

general

"rear (transillumination)

Intelligence--see Individual Factors Affecting Performance

Intelligence Testing--see Tests and Testing

Intelligibility--see Speech

Interaural Phase Cues--see Audition (sound localization)

Intercom Systems--see Speech (communication systems)

International Language--see Language Design

Interpersonal Behavior--see Social Interaction; Groups (interaction)

Intersensory Effects--see Sensory (interaction)

Interval Scaling--see Psychophysics (scaling)

0
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Interview Technique--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems (other methods)

Involuntary Reflexes--see Motor Performance and Skills

Ionized Air--see Environmental Conditions and Effects

Irradiation, Cosmic and Nuclear--see Environmental Conditions and Effects (radiation)

Isolation--see Prolonged Confinement; Sensory (deprivation)

Job Description and Analysis--see Methods and Techniques for Study and Analysis of Tasks,
Operations, and Systems

Job Performance Aids

Judgment--see Individual Factors Affecting Performance (thought processes)

Judgment, Psychophysical--see Psychophysics

K

Keyboard Design--see Panel and Console Design

Kinesiology--see Anthropometric Measures

Kinesthesis

coding

feedback--see Sensory (feedback)

general

Knapsacks--see Packs and Carriers

Knobs--see Controls (rotary movement)

Knowledge of Results--see Individual Factors Affecting Performance (motivation and morale);
Training (basic learning data)

L

Labels, Design of

Landing Systems--see Aircraft

Language Design (includes special alphabets and languages, context, synthetic speech and
equipment)--see also Speech (basic characteristics)

Lasers--see Environmental Conditions and Effects (radiation); Light (special types)

Lateral G--see Motion, Effects of (acceleration and deceleration)

Layout, Panels and Consoles--see Panel and Console Design; Work Place Design (arrangement
of equipment and men)

Leadership--see Groups

Learning--see Training

Legibility--see Numerals, Letters, and Characters, Design of; Printed Materials, Legibility,
and Readability; Signs, Design of

Leg Measurement--see Anthropometric Measures

Lenses--see Optical Aids; Vision (equipment and methods)

Letter Design--see Numerals, Letters, and Characters, Design of

Levers--see Controls (linear movement)

Life Jackets--see Controls (linear movement)

Life Support Systems--see Ship and Submarine (habitability); Space Flight Systems

Lifting--see Anthropometric Measures (muscular strength and endurance)

adaptation--see Visual (adaptation, pre-adaptation, and pre-exposure)

coding--see also Aircraft (lighting, exterior); Ship and Submarine; Warning and Signal
Lights

colored

general

low level--see Vision (low level illumination)

measurement and specification--see also Visual (standards and specifications)

natural (i.e., daylight, high altitude, sky brightness, etc.)--see also Vision
(effects of unusual environments)
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Light (cont'd)

physical characteristics

signal--see Warning and Signal Lights

special types (i.e., black, broad band blue, infrared, polarized, ultraviolet)

Lighting Systems

aircraft--see Aircraft

indoors--see Work Place Design (illumination)

Instrument--see Instrument Lighting

outdoors

a irport

flares

floodlights and searchlights

general

highway and street

,ships and sumrnarines--see Ship and Submarine

workplace--see Work Place Design (illumination)

vehicle--see Vehicle

Limb Coordination--see Motor Performance and Skills

Limb- Flexibility--see Anthropometric Measures

Linearity of Human Operator--see Human (transfer functions)

Linguistics--see Language Design; Speech (basic characteristics)

Link Analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations, and Systems

Listening--see Speech (perception)

Load Carrying--see Anthropometric Measures (muscular strength and endurance); Work and
Task Performance (capacity for production)

Load Stress--see Work and Task Performance (complexity)

Localization, Auditory--see Audition (sound localization)

Logistics--see also Game and Decision Theory

Loudness--see Audition (stimulus characteristics)

adaptation--see Audition (aftereffects of stimulation)

binaural vs. monaural--see Audition 0
coding--see Auditory (signals)

recruitment phenomena--see Audition (recruitment)

scales--see Audition (psychophysical scales)

summation--see Audition (stimulus characteristics)

Loudspeakers--see Auditory (equipment)

Low Level, High Speed Flight

Low Level Illumination--see Vision

Luminosity Curves--see Visual (thresholds)

M

Machine Noise--see Ambient Noise (level)

Machine Recognition (includes pattern and character recognition)--see also Computers

Machine Translation--see Translating Devices

Magnitude Estimation--see Psychophysics (methods)

Maintenance

behavior, strategies

design for

diagrams--see Job Performance Aids

eguipment

general

systems

training--see Training (specific types)

Management--see Personnel; Systems Design (techniques of analysis)

Man-Assist

I
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Mannikin Design--see Dummy and Mannikin Design

Manual Controls--see Controls

Manual Dexterity--see Motor Performance and Skills

Manuals, Design of--see Handbooks, Manuals, Texts, Design of

Maps and Charts, Design of

Marksmanship--see also Training (specific types)

Masking

auditory--see Auditory; Speech

odor--see Environmental Conditions and Effects; Smell and Taste

visual--see Visual (masking and interference)

Masks

Master Slave Manipulator--see Controls (remote handling)

Mathematical and Statistical Methods

Mathematical Models--see Computers; Mathematical and Statistical Methods

Melodic Patterns--see Audition (auditory patterns and meaning)'

Mel Scale--see Audition (psychophysical scales)

Memory--see Retention; Training (basic learning data)

Men vs. Machines--see Assignment of Function to Men and Machines in Systems

Message Transmission--see Communications Systems; Speech (communication systems)

Metabolic Rate--see Physiological Capacities and Indices

Methods and Techniques for Study and Analysis of Tasks, Operations, and Systems

critical incident technique

decision analysis

experimental methods--see Research Techniques in Human Factors Engineering

general

lob and task description and analysis

operations research

other methods

photographic techniques

gueueiq

system analysis--see System Design (techniques of analysis)

task description and analysis--see job, above

time and motion study

Micro Motion Study--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Microphones--see Auditory (equipment)

Mid-Air Collision--see Safety

Miuitary Standards and Specifications

Miniaturization, Equipment--see also Equipment (design and evaluation)

Missile Noise--see Ambient Noise (level)

Missiles--see Weapons Systems, Design of (large-scale)

- Mittens--see Clothing (handgear)

Mock-Ups--see Simulation and Simulators; Training Aids and Devices (mock-ups and models)

Models--see Computers; Mathematical and Statistical Methods

Monaural Stimulation--see Audition (binaural vs. monaural)

Monitoring Performance--see Vigilance and Monitoring (performance)

Monotonous Environments--see Sensory (deprivation)

Monte Carlo Methods--see Mathematical and Statistical Methods

Morale--see Individual Factors Affecting Performance (motivation and morale)

Morse Code Training--see Training (specific types)

Motion, Effects of

acceleration and deceleration

general

protection

tolerance

types

0
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Motion, Effects of (cont'd)

equipment and methods

general

perception of--see Perception

rotation and oscillation (includes amplitude and frequency)

sickness

vestibular functioning--see also Vestibular Function

vibration, whole body--see Vibration

Motion Pictures--see Films; Training Aids and Devices

Motivation--see Individual Factors Affecting Performance; Training (basic learning data)

Motor Performance and Skills

a imi ng

coordination of limbs

dimensional analysis

equipment and methods

general

handedness

involuntary reflexes

learning--see Training (specific types)

manual dexterity

positioning movements

reaction time--see Reaction Time and Refractory Period

repetitive movements (includes cranking and tapping)

serial movements

speed and precision

steadiness and tremor

tests of--see Tests and Testing

throwing

tracking--see Tracking

Motor Vehicle--see Vehicle

Movement

perception

bodily--see Perception

visual--see Visual (perception)

ratio, controls--see Control-Display Dynamics

restrictive effects of clothing--see Clothing (restrictive effects)

stereotypes--see Control-Display Dynamics

Multi-Channel Listening--see Auditory (displays, nonverbal); Speech

Multiple Image Photography--see Methods and Techniques for Study and Analysis of Tasks,
Operations, and Systems

Muscle Potential--see Physiological Capacities and Indices

Muscular Endurance--see Anthropometric Measures; Work and Task Performance

Muscular Strength--see Anthropometric Measures

Myopia--see Visual (anomalies and individual differences)

N

Narcosis, Deep Sea Divers--see Underwater (oxygen and pressure requirements)

NATO Phonetic Alphabet--see Language Design

Natural Ambient Illumination (daylight)--see Light (natural)

Navigational Aids and Systems--see also Space Flight Systems

Negative G--see Motion, Effects of (acceleration and deceleration)

Neural Theory

Night Blindness--see Visual (anomalies and individual differences)

Night Vision--see Vision (low level illumination)

0
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No ise

N auditory--see Ambient Noise

field--see Ambient Noise (measurement)

masking--see Auditory; Speech

meters--see Ambient Noise (equipment and methods)

reduction--see Ambient Noise

visual--see Visual (masking and interference)

Noxious Odors--see Environmental Conditions and Effects; Smell and Taste

Nuclear Operated Equipment and Systems, Problems of

Numerals, Letters, and Characters, Design of--see also Printed Material, Legibility,
and Readability

Nutrition--see Diet, Food, and Nutrition

Nystagmus--see Eye (movement); Vision (effects of unusual environments)

0

Obstacle Perception by Blind--see Audition (sound localization)

Oculogravic Effect--see Orientation in Space, Factors Determining; Perception (illusions)

Oculogyral Illusion--see Orientation in Space, Factors Determining; Perception (illusions)

Odorants--see Smell and Taste

Office Lighting--see Work Place Design (illumination)

Olfaction--see Smell and Taste

Operations Research--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems; Systems Design

Operator Opinion--see Individual Factors Affecting Performance (acceptability of and
attitude toward equipment and tasks); Methods and Techniques for Study
and Analysis of Tasks, Operations, and Systems

Operator Position, Effects on Work Space Design--see Work Place Design

Opinion Survey--see Tests and Testing (motivation and opinion)

Optical Aids

binoculars

general

glasses, spectacles, and goggles (includes contact lenses)

lenses and filters

periscopes

range finders

sights and reticles

telescopes

visors

Orientation in Space, Factors Determining

Outdoor Lighting Systems--see Lighting Systems (outdoor)

Overlays--see Radar and other CRT Displays

Oxygen

consumption--see Physiological Capacities and Indices

devices--see Breathing Devices and Equipment

masks--see Masks

requirements--see Environmental Condtions and Effects

toxicity--see Environmental Conditions and Effects

P

Paced Work--see Work and Task Performance (pacing)

Packaging--see Containers and Packaging; for food--see Diet, Food, and Nutrition

Packboards--see Packs and Carriers

Packs and Carriers

Pain

Paints, Finishes, and Surfaces

Palmar Resistance--see Physiological Capacities and Indices (galvanic skin response)
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Panel and Console Design

aircraft and spacecraft

general

keyboard design

layout (includes grouping of components, orientation to operator, visual factors,
limits of work area, etc.)

ships and submarines--see Ship and Submarine (controls, displays, and instrument
panel design)

spacing between components--see layout, above

spatial dynamics, frequency of use of components, and order of use

vehicles - -see Vehicle (controls, displays, and instrument panel design)

Parachutes

Parallax--see Displays (reading and interpretation problems)

Passageways--see Work Place Design

Pattern Perception--see Machine Recognition; Visual (perception)

Patterns of Communication--see Communication Systems; Groups (communication)

Pedals--see Controls (linear movement)

Peer Rating--see Personnel (assessment)

Perception--see also specific sensory categories

general

illusions

isolation--see Sensory (deprivation)

of body movement and position--see also Orientation in Space, Factors Determining

theory

time--see Time (perception)

Performance Aids--see Job Performance Aids

Peripheral Vision--see Visual (field)

.Periscopes--see Optical Aids

Personality and Performance--see Individual Factors Affecting Performance

Personnel--see also Tests and Testing; Training

assessment

classification and assignment

evaluation--see assessment

general

management

selection

subsystem concepts

PERT (Program Evaluation and Review Technique)--see Systems Design (techniques of analysis)

Pharmacology--see Drugs

Phonetic Alphabet--see Language Design

Phonetic Analysis--see Speech (basic characteristics)

Phorias--see Visual (anomalies and individual differences)

Photic driving--see Physiological Equipment and Methods (electrophysiological techniques);
Repetitive Stimulation, Effects of (visual)

Photographs, Photography, and Photo Interpretation

Photometry--see Vision (equipment and methods)

Physical Fitness and Performance--see also Exercise and Performance

Physical Stress--see Stress

Physiological Capacities and Indices

acclimatization--see also Environmental Conditions and Effects

breathing

cardio-vascular indices

electroencephalogram

electroretinogram--for technique, see Physiological Equipment and Methods; for data,
see Vision (physiological mechanisms)

energy expenditure

galvanic skin response

general

- 22



Physiological Capacities and Indices (cont'd)

heart rate

metabolic rate

muscle potential

oxygen consumption

physical fitness

temperature, body (also includes thermal sensitivity, heat loss)

Physiological Equipment and Methods

electrophysiological techniques

general

metabolic measurement (includes calorimetry, respiratory, pulmonary, blood composition,
heat balance, etc.)

other equipment and methods

telemetry--see also Space Flight Systems

Physique--see Anthropometric Measures

Pictorial Displays--see Displays

Pilot--see Flight

Pitch--see Audition (stimulus characteristics)

coding--see Auditory (signals)

shifts--see Audition (aftereffects of stimulation)

Plane of Controls Relative to Operator--see Panel and Console Design (layout)

Plotting Boards, Design of--see Displays (type)

Pointer Design--see Displays

Polar Coordinate Displays--see Displays (type)

Polarization, Light--see Light (special types)

Portability. Design for

Positioning Movements--see Motor Performance and Skills

Positioning of Components on Panels and Consoles--see Panel and Console Design (layout)

Positive G--see Motion, Effects of (acceleration and deceleration)

Posture--see Anthropometric Measures

PPI Display--see Radar and other CRT Displays

Predictor Instrument--see Displays (type)

Preferences--see Individual Factors Affecting Performance (acceptability of and attitude
toward equipment and tasks)

Preference Testing--see Tests and Testing

Pressure Chambers--see Environmental Conditons and Effects (equipment and methods)

Pressure Suits--see Clothing

Printed Material, Legibility, and Readability--see also Numerals, Letters, and Characters,
Design of; specific types (e.g., cards, graphs,
maps)

Probabilistic Model--seeMathematical and Statistical Methods

Probability Learning--see Training (basic learning data)

Probability Theory--see Mathematical and Statistical Methods

Problem Solving Behavior--see Group (performance); Individual Factors Affecting Performance
(thought processes)

Process Charts--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Proficiency Testing--see Tests and Testing

Proqrammed Instruction--see also Training Aids and Devices (teaching machines)

Prolonged Confinement--see also Sensory (deprivation)

Prolonged Performance--see Work and Task Performance

Prolonged Performance, Visual--see Vigilance and Monitoring (performance); Visual (comfort
and fatigue)

Prone Position, Effects on Work Space Design--see Work Place Design

Proprioception--see Kinesthesis

Prosthetics

Protective Clothing--see Clothing

Protective Devices, Visual--see Optical Aids

Pseudophones--see Audition (equipment and methods)

Psychogalvanic Response--see Physiological Capacities and Indices
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Psychogalvanometer--see Physiological Equipment and Methods (electrophysiological techniques)

Psycholinguistics--see Language Design; Speech (basic characteristics)

Psychological Stress--see Stress

Psychometrics--see Tests and Testing

Psychomotor Skills--see Motor Performance and Skills

Psychopharmacology--see Drugs

Psychophysical Scaling--see Psychophysics

Psychophysics--see also Detection Theory

general

methods

scal ing

theory

Public Address Systems--see Speech (communication systems)

Punch Cards, Design of--see Cards, Design of

Pursuit Apparatus--see Motor Performance and Skills (equipment and methods); Tracking
(equipment and methods)

Push Buttons--see Controls (linear movement)

Q-Sort--see Tests and Testing (personality and sociometric)

Quality Control

Quantitative and Qualitative Personnel Requirements Information (QQPRI)--see Personnel
(subsystems concepts)

QuestionnaIres--see Tests and Testing

Queueing Theory--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Quickening--as a principle--see Control-Display Dynamics; used for Tracking--see Tracking

R

Radar and other CRT Displays 0
fatigue--see Visual (comfort and fatigue)

general

noise and clutter

operator performance--see also Vigilance and Monitoring (performance); Visual (search
and detection)

overlays

range and bearing scales and aids

screen

brightness

orientation and angle of mounting

size and shape

signal characteristics (e.g., pip brightness)

signal detectability

simulation

symbo logy

television--see Television Displays

types (e.g., three dimensional, alphanumeric, etc.)

Radar Room Lighting--see Light (special types); Work Place Design (illumination)

Radar Training--see Training (specific types)

Radial Acceleration--see Motion, Effects of (acceleration and deceleration)

Radiation--see Environmental Conditions and Effects

Radiation Protective Clothing--see Clothing

Radio Range--see Auditory (displays, nonverbal)

Radio Systems--see Speech (communication systems)

Railroads--see Transportation Systems
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Range Finder--see Optical Aids

Rate-Aided Controls--see Tracking
S~ Rating Scales--see Methods and Techniques for Study and Analysis of Tasks, Operations, and

Systems; as a psychophysical technique--see Psychophysics (scaling)

Rations--see Diet, Food, and Nutrition

Ratio Scales--see Psychophysics (scal ing)

Reach--see Anthropometric Measures (extent and flexibility of limb movement)

Reaction Time and Refractory Period

Readability, Assessment of--see PrintedMaterial, Legibility, and Readability

Reading

Reading Devices for Blind--see Auditory (devices)

Reconnaissance--see Surveillance Systems; Visual (search and detection)

Recruitment Phenomena--see Audition

Red Illumination--see Light (special types)

Redout--see Motion, Effects of (acceleration and deceleration)

Redundancy--see Communication and Information Theory

Refractory Period--see Reaction Time and Refractory Period

Reliability

human

Remote Handling--see Controls

Repetitive and Rhythmic Movements--see Motor Performance and Skills

Repetitive Stimulation, Effects of

auditory--see Audition (repetitive stimulation)

other

visual--see also Flash; Flicker

Repetitive Work--see Work and Task Performance

Rescue Equipment--see also Sea (rescue)

Research Techniques in Human Factors Engineering

Respiration--see Physiological Capacities and Indices
S~Respiratory Measurement Devices--see Physiological Equipment and Methods (metabolic

measurement)

Rest Periods--see Work and Task Performance (length and distribution of work and rest
periods)

Restraining Devices--see Belts, Harnesses, and other Restraining Devices

Retention--see also Training (basic learning data)

long- te rm

short-term

Reward--see Individual Factors Affecting Performance (motivation and morale); Training
(basic learning data)

Rif'le Recoil--see Stress; Weapons Systems, Design of (handheld)

Rifles--see Weapons Systems, Design of (handheld)

Risk-Taking Behavior--see Game and Decision Theory; Individual Factors Affecting Performance
(thought processes); Subjective Probability

Rocket Noise--see Ambient Noise (level)

Rotary Movement Controls--see Controls

Runway Design--see Aircraft (landing and landing systems)

Safety--see also Escape from

accidents, analysis of

air

crash impact

general

industrial
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Safety (cont'd)

motor vehicle and highway

sea--see also Sea (rescue)

shielding

Sampling Theory--see Mathematical and Statistical Methods

Satellites--see Space Flight Systems

Scale Design--see Displays (dial and scale design)

Scaling, Psychological--see Psychophysics (scaling)

Scheduling--see Methods and Techniques for Study and Analysis of Tasks, Operations, and
Systems

Scotopic Vision--see Vision (low level illumination)

Scramblers--see Auditory (equipment)

Sea

craft, design of--see Ship and Submarine

markers--see Signaling Systems, Visual

rescue (includes equipment)--see also Rescue Equipment; Visual (search and detection)

sickness--see Motion, Effects of

Search, Auditory--see Auditory (skills)

Searchlights--see Lighting Systems (outdoors)

Search, Visual--see Visual

Seats and Seating

belts--see Belts, Harnesses, and other Restraining Devices

body supports (includes bedding)

comfort

ejection--see also Ejection Capsules; Escape from (aircraft)

general

Selection--see Personnel (selection)

Self-Paced Work--see Work and Task Performance (pacing)

Sensation Scales--see Psychophysics

Sensory

comparison (i.e., comparison of one input channel with another)

deprivation--see also Prolonged Confinement

feedback

general

interaction (i.e., effects of stimulation in one modality on perception in another;
includes facilitation and inhibition)

overload--see comparison, above

Sequence Diagrams--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems

Serial Movements--see Motor Performance and Skills

Servo Theory--see Cybernetics

Set--see Individual Factors Affecting Performance; Perception; Training (basic learning
data); Vigilance and Monitoring

Sex Comparisons

Shape Coding--see Controls (coding); Tactile Coding

Shelters--see Houses, Dwellings, and Shelters, Design of

Shielding--see Ambient Noise (reduction and control); Safety

Ship and Submarine

communication systems--see Auditory (displays, nonverbal); Speech

controls, displays, and instrument panel design

crews--see Groups

escape systems

general

habitability (includes life support systems)

lighting systems

noise--see Ambient Noise (level)

Shivering--see Motor Performance and Skills (involuntary reflexes)

lhoes--see Clothing (footgear)

0
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Sickness, Motion--see Motion, Effects of

Sidetones--see Speech (distortion)

Sights and Reticles, Design of--see Optical Aids

Signal Detection Theory--see Detection Theory

Signalinn Systems, Visual (e.g., hand signals, flags, smokes, dyes, flares)

Signal Lights--see Warning and Signal Lights

Signal-to-Noise Ratio--see Auditory (signals); Speech (distortion)

Signs, Design of--see also Traffic (signs and signals)

Simulation and Simulators--see also Computers

Sirens--see Auditory (displays, nonverbal)

Size Perception--see Visual (perception)

Skin Temperature--see Physiological Capacities and Indices (temperature, body)

Slave Manipulator--see Controls (remote handling)

Sleep

physiological indices

work and performance

Sleep Deprivation--see Sleep

Sleeping Bans

Small Groups--see Groups

Smell and Taste

Smoke

concealment--see Fog, Haze, Smog, and Smoke

signaling devices--see Signaling Systems, Visual

Smoking, Effects of--see Drugs

.Social Interaction--see also Groups (interaction)

Sociometric Assessment--see Personnel (assessment)

Somatotyping--see Anthropometric Measures

Somesthetic Sense--see Kinesthesis; Pain; Physiological Capacities and Incides (temperature,
body); Touch

Sonar--see Auditory (displays, nonverbal)

listening--see Auditory (skills) -

training--see Training (specific types)

Sone Scale--see Audition (psychophysical scales)

Sonic Vibrations, Effects on Man--see Ambient Noise (effects on performance)

Sorting Systems--see Information (storage and retrieval systems); Mathematical and
Statistical Methods

Sound

absorbers--see Ambient Noise (reduction and control)

localization--see Audition (sound localization)

Space Flight Systems

capsule design

closed ecological system--see sealed cabin, below

communication

control and display systems

crews--see Groups

general

ground support

life support--see sealed cabin, below

nay igat ion

panel and console design--see Panel and Console Design

sealed cabin

simulation--see Flight

suits--see Clothing

telemetry--see also Physiological Equipment and Methods

training--see Training (specific types)

Space Travel--see also Motion, Effects of; Weightlessness

behavioral effects

0
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Space Travel (cont'd)

biomedical problems

equipment and tools (includes feeding)

general

maneuvers and performance (docking, controlled flight, re-entry, work, etc.)

physiological effects

visual problems--see also Vision (effects of unusual environments)

Span of Attention--see Individual Factors Affecting Performance (set and attention)

Spatial Orientation--see Orientation in Space, Factors Determining

Speaking, Individual Differences

general

nationfal ity

sex

Speech

articulation and intelligibility tests

audiometric testing

basic characteristics

information analysis

phonetic and phonemic analysis

spectral analysis

communication systems

aircraft

face-to-face

general

intercom, radio, and telephone

multi-channel

other

ship and submarine

spacecraft--see Space Flight Systems

vehicle

distortion

amplitude modulation

chopping, clipping

compression and expansion

delayed feedback

environmental effects (e.g., high altitude)

equipment, effects on (e.g., masks)

frequency

other

sidetones

signal-to-noise

equipment and methods

general

intelligibility--see articulation and intelligibility testing, above; perception, below

masking

noise

pure tone

simultaneous speech

perception

recognizers

training--see Training (specific types)

Speed and Acceleration--see Motion, Effects of

Speed of Movement--see Motor Performance and Skills

Speed Stress--see Work and Task Performance (accuracy and speed requirements)

Statistical Methods--see Mathematical and Statistical Methods

1 0
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Stature--see Anthropometric Measures

Steadiness--see Motor Performance and Skills

Stereophonic Sound--see Audition (sound localization)

Stereoscopic Acuity--see Visual (acuity)

Stereoscopic Vision--see Visual

Sterotypes, Motion--see Control-Display Dynamics

Stick Controls--see Controls (linear movement)

Stick Forces--see Controls (resistance)

Stochastic Methods and Models--see Mathematical and Statistical Methods

Stowage, Design for--see Work Place Design (area requirements)

Strategies--see Game and Decision Theory

Street Lighting--see Lighting Systems (outdoors)

Strength--see Anthropometric Measures

Stress

general

physiological indices

psychological indices

Subjective Magnitude--see Psychophysics

Subiective Probability--see also Game and Decision Theory

Sublingual Stimulation--see Perception

Submarine--see Ship and Submarine

Suits--see Clothing

Supine Position, Effects on Work Space Design--see Work Place Design

Supply Systems

Supports, Body--see Belts, Harnesses, and other Restraining Devices; Seats and Seating

Surveillance Systems--see also Visual (search and detection)

Survey Methods--see Tests and Testing

Survival

equuipment

in unusual environments

rations--see Diet, Food, and Nutrition

Sweating--see Physiological Capacities and Indices (temperature, body)

Swing Test--see Motion, Effects of (equipment and methods)

Switches--see Controls (linear movement)

Symbolic Displays--see Displays

Symbols, Design of--see Numerals, Letters, and Characters, Design of; Printed Material,
Legibility, and Readability

Symposia and Conferences--see General and Comprehensive References in Human Factors
Engineering

Synthetic Speech--see Language Design

Systems Design

components--see specific categories, (e.g., Aircraft, Computers, Communication Systems,
Radar and other CRT Displays, etc.)

general

techniques of analysis--see also Mathematical and Statistical Methods; Methods and
Techniques for Study and Analysis of Tasks, Operations, and
Systems

evaluation

genera1

management and cost

reliability--see Reliability (systems)

simulation--see Simulation and Simulators

thegr--see also specific categories, (e.g., Communication and Information Theory,
Game and Decision Theory, etc.)
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Tables and Graphs--see Graphs and Tables

Tactile Coding

Tank Crews--see Groups

Tanks--see Vehicle

Tapping Movements--see Motor Performance and Skills (repetitive movements)

Target Detection

auditory--see Auditory (skills)

visual--see Visual (search and detection)

Task Description and Analysis--see Methods and Techniques for Study and Analysis of
Tasks, Operations, and Systems

Task Performance--see Work and Task Performance

Taste--see Smell and Taste

Teaching Machines--see Programmed lnstruction; Training Aids and Devices

Teams--see Groups

Telegraphic Systems--see Auditory (displays, nonverbal)

Telemetry--see Physiological Equipment and Methods; Space Flight Systmns

Telephone Systems--see Speech (communication systems)

Telescopes--see Optical Aids

Television Displays--see also Training Aids and Devices

Temperature--see Environmental Conditions and Effects

body--see Physiological Capacities and Indices

sensitivity--see Physiological Capacities and Indices

Temporal Characteristics of Light--see Flash; Flicker; Light

Temporal Discrimination--see Time (perception)

Temporal Patterns, Sound--see Audition (auditory patterns and meaning)

Tents--see Houses, Dwellings, and Shelters, Design of

Tests and Testing

ability--see proficiency, below

aptitude and intelligence

construction

general

motivation and opinion

personality and sociometric

preference

proficiency (e.g., job skill tests)

psychomotor abilities

selection

Textbooks in Human Factors Engineering--see General and Comprehensive References in Human
Factors Engineering

Texts, Design of--see Handbooks, Manuals, Texts, Design of

Texture Coding--see Tactile Coding

Thermal

environments--see Environmental Conditions and Effects

protective ensembles--see Clothing

radiation--see Environmental Conditions and Effects

sensitivity--see Physiological Capacities and Indices (temperature, body)

Thought Processes--see Individual Factors Affecting Performance

Throwing--see Motor Performance and Skills

Tilt, Perception of--see Orientation in Space, Factors Determining; Vestibular Function

Timbre--see Audition (stimulus characteristics)

Time

delay constants--see Controls (backlash, deadspace, and response lag)

error (audition)--see Audition (aftereffects of stimulation)

motion study--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems
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Time (cont'd)

percept ion

sharing

Tinnitus--see Audition (aftereffects of stimulation)

Tobacco--see Drugs

Toggle Sritches--see Controls (linear movement)

Tones (pure and complex)--see Audition

Tools, 9Ajqn of

Torque- see Controls (resistance)

Touch

coding--see Tactile Coding

general

Toxic Environments--see Environmental Conditions and Effects

Tracking

aided controls

auditory

compensatory

controls

display factors

effects of environmental factors

equipment and methods--see also Motor Performance and Skills

feedback (augmented, delayed, etc.)

general

operator performance

pursuit

quickened display

signal characteristics

training--see Training (specific types)

transfer function--see Human (transfer functions)

vi;ual vs.,auditory

Traffic--see also Highway Research

air--see Air Traffic Control Systems

lights--see Warning and Signal Lights

motor vehicle

safety--see Safety (motor vehicle and highway)

signs and signals--see also Signs, Design of; Warning and Signal Lights

Training

basic learning data

characteristics of the learner

'haracteristics of material or task (includes degree of simulation)

distribution of practice

general

knowledge of results (includes reinforcement, feedback)

length of training

motivation

retention

set and attention (includes effects of instructions)

theories of learning

transfer

whole vs. part

conparison of methods

eviluation of programs

getera 1

instructor behavior

air traffic control--see Air Traffic Control Systems
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Training

specific types (cont'd)

basic (military)

code

gunnery and marksmanship

infantry

maintenance

other

radar

sonar

space

tracking and motor skills

voice communication and language

Training Aids and Devices

audio-visual

auditory

computers

display boards and other graphic materials

films

flight--see Flight (simulation); trainers and simulators, below

general

manuals--see also Handbooks, Manuals, Texts, Design of

mock-ups and models

other

slides and transparencies

teaching machines--see also Programmed Instruction

television

trainers and simulators

Tranquilizers--see Drugs

Transfer Function--see Human transfer functions)

Translating Devices

Transmission Lag--see Controls (backlash, deadspace, and response lag)

Transportation Systems

Transverse G--see Motion, Effects of (acceleration and deceleration)

Tremor--see Motor Performance and Skills (steadiness and tremor)

Troubleshooting--see Maintenance (behavior, strategies)

Trucks--see Vehicle

Tumbling--see Motion, Effects of (acceleration and deceleration)

Twilight Conditions--see Vision (low level illumination)

Type Face and Legibility--see Numerals, Letters,'and Characters, Design of; Printed
Material, Legibility, and Readability

Typewriter Design--see Panel and Console Design (keyboard design)

Typewriting--see Motor Performance and Skills (serial movements)

U

Ultraviolet Light--see Light (special types)

Underwater

breathing apparatus

clothing and equipment

operational efficiency

oxygen and pressure requirements

sound systems (e.g., ASDIC and Sonar)--see Auditory (displays, nonverbal)

speech--see Speech (distortion)

targets, visual detection--see Visual (search and detection)

0
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Veg Scale, Apparent Weight--see Kinesthesis; Psychophysi'cs (scaling)

Vehicle (automobile, tank, truck, etc.)

accidents--see Safety (motor vehicle and highway)

communication systems--see Speech

controls, displays, and instrument panel design

design

general

handling qualities--see also Driving

lighting systems

safety--see Safety (motor vehicle and highway)

Velocity--see Visual (perception)

Ventilated Clothing--see Clothing (thermal protection)

Ventilation--see Environmental Conditions and Effects

Vernier Acuity--see Visual (acuity)

Vertigo--see Orientation in Space, Factors Determining

Vestibular Function

general

motion, effects on--see Motion, Effects of; Orientation in Space, Factors Determining

Vests

ballistic--see Clothing (body armor)

life--see Rescue Equipment

Vibration

effects on visual performance--seeVision (effects of unusual environments); for
tracking, see Tracking (effects of environmental factors)

general

whole body

Vibratory Communication Systems--see Tactile Coding

Vigilance and Monitoring

general

performance--see also Auditory (skills)

theory

Visibility Threshold--see Visual (thresholds)

Vision

color vision

effects of unusual environments--see also Space Travel (visual problems); Visual
(search and detection)

acceleration

high altitude

other

vibration

equipment and methods

general

illumination level

low level illumination

physiological mechanisms

psychophysical scales (e.g., brill scale)

signal characteristics (e.g., exposure time, duration)

tests

theories

Visors--see Clothing (headgear); Optical Aids
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Visual

accommodation and convergence

acu i t

audaptation level

brightness contrast

dynamic

general

illumination (includes colored)

adaptation Pre-adaptation. and pre-exposure

aftereffects afterimaqes

aging--see Aging, Effects of

anomalies and individual differences (e.g., color blindness, presbyopia, night
blindness, etc.)

brightness discrimination

coding--see also Color

comfort and fatigue (includes glare)

defects--see anomalies and individual differences, above

enhancement devices--see Optical Aids

eye movement--see Eye

field

binocular

distorted

monocular

peripheral (includes comparisons of peripheral and foveal)

flicker--see Flicker

illusions--see Perception

information processing (includes channel capacity)

masking and interference

perception

angle

depth and distance

form and contour

movement (real and apparent)

number

pattern

size

velocity

protective devices--see Optical Aids

reaction time--see Reaction Time and Refractory Period

requirements (for industry, military, space flight, etc.)

search and detection

air to air

air to ground

air to sea--see also Sea (rescue)

general

ground to air

target detection

underwater targets

standards and specifications (includes Munsell, CIE diagram, etc.)

thresholds (e.g., visibility, recognition)

tracking--see Controls (eye); Tracking (visual vs. auditory)

Visual vs. Auditory Channel--see Sensory (comparison)

Vocality--see Audition (stimulus characteristics)

Vocoder--see Speech (recognizers); Translating Devices

Voice Communication--see Speech (communication systems)

Voice Communication Training--see Training (specific types)

VTOL STOL Aircraft

0



War Games--see Game and Decision Theory

Warmth Discrimination--see Physiological Capacities and Indices (temperature, body)

Warning and Signal Lights

Warning Devices--see also Auditory (displays, nonverbal)

Watchkeeping Performance--see Vigilance and Monitoring

Water Environments--see Environmental Conditions and Effects; Underwater

Weapons Noise--see Ambient Noise (level)

Weapons Systems, Design of

general

handheld

intermediate-sized (e.g., turrets, anti-aircraft, machine guns)

large-scale (e.g., missile)

Weight, Body--see Anthropometric Measures (body size and dimensions)

Weight Discrimination--see Kinesthesis

Weight Lifting--see Anthropometric Measures (muscular strength and endurance);. Exercise
and Performance

Weightlessness--see also Motion, Effects of; Space Travel

Whiteout--see Vision (effects of unusual environments)

Whole Body Vibration--see Vibration (whole body)

Windblast--see Environmental Conditions and Effects

Windshields--see also Aircraft (design); Vehicle (design)

Work and Task Performance

accuracy and speed requirements

capacity for production

complexity (e.g., load, rate, and difficulty)

fatigue and behavior decrement

general

length and distribution of work and rest periods

method of study and measurement--see also Methods and Techniques for Study and Analysis

of Tasks, Operations, and Systems

motion analysis--see Methods and Techniques for Study and Analysis of Tasks, Operations,
and Systems (time and motion study); Motor Performance and Skills
(dimensional analysis)

pacing

physiological measures

space requirements--see Work Place Design

work-rest cycle--see length and distribution, above

Work Place Design

acoustics

area requirements (e.g., accessibility, clearances)

arrangement of equipment and men

atmospheric control

general

humidity and temperature--see atmospheric control, above

illumination--see also Instrument Lighting

aircraft lighting (cockpits, cabins)

command centers--see other facilities, below

factory, office, and home

general

lighting fixtures

other facilities reguiring special lighting conditions

radar room

ship and submarine--see Ship and Submarine

specifications--see Light (measurement and specifications)

vehicle--see Vehicle
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Work Place Design (cont'd)

passaqeways

seating arrangements

visibility, field of view

Work Place Evaluation (specific place)

0

~0
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FACSIMILE OF SUBJECT MATTER FILE

QA
ACOUSTIC

DESIGN

25,882 25,888 25,932 26,051 26,143 26,842 27,515

ADAPTIVE SYSTEMS

26,848 27,309 27,663 27,972 28,107

AGING. EFFECTS OF

AUDITION

25,730 26,520

GENERAL

25,720 26,942 26,943 27,223 27,328 27,410 27,597 27,704 27,710

MOTOR PERFORMANCE

26,538 26,943

VISION

25,534 26,412 26,413 27,281

WORK CAPACITY

26,530 26,531 26,538 26,587 27,154 27,387 27,410 27,587 27,589 27,748

27,760 27,847

AI RCRAFT

DESIGN

26,217 26,373 26,842 26,895 27,177 27,182 27,185 27,498 27,641 27,800

27,802 27,822 27,999

GENERAL

25,979 26,147 26,303 26,305 26,838 27,200 27,864 28,034 28,036 28,049

LANDING AND LANDING SYSTEMS

26,102 26,263 26,296 26,727 26,730 26,732 26,733 26,734 26,846 26,896

26,913 27,145 27,286 27,287 27,590 27,612 27,774 27,802

LIGHTING, EXTERIOR

27,616

RELATED EQUIPMENT

26,379 26,694 27,492

AIRPORT (AIRFIELDS)

FACILITIES

27,827

AIR TRAFFIC CONTROL SYSTEMS

COMMUNICATION AND INFORMATION FLOW

27,183 27,797

CONTROL PROBLEMS

27,183 27,797

EQUIPMENT

26,100 26,316 26,879 27,183 27,288

GENERAL

27,288 27,797

LAYOUT AND WORKPLACE DESIGN

26,879

OPERATOR VARIABLES

25,610 27,416 27,483 27,499

TRAFFIC FLOW

27,174 27,183 27,797 27,900

TRAINING AND SIMULATION

27,499

S
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AMBIENT NOISE

EFFECTS ON PERFORMANCE

25,561 25,867 25,882 25,926 26,070 26,120 26,143 26,146 26,156 26,540

26,541 27,345 27,905

GENERAL

26,126 26,960 27,241 27,357 27,879 27,905

HEARING LOSS

25,921 25,938 26,082 26,122 26,945 27,232 27,238 27,879

LEVEL

AIRCRAFT

26,051 26,060 26,070 26,080 26,098 26,099 26,119 26,147 26,160 26,842

27,421 27,639

AIRPORT

26,060 26,080 26,139 26,142 27,421 27,639

EQUIPMENT, GENERAL

28,131

INDUSTRIAL ENVIRONMENTS

27,357 27,880

OFFICE, HOME, AND GENERAL BACKGROUND

25,888 26,157 27,345

ROCKETS, MISSILES, AND LAUNCH FACILITIES

26,120 26,160 26,941

SHIPS AND SUBMARINES

25,992 27,623 28,067 28,068

WEAPONS

25,882 26,082 26,140 26,141 27,463

MEASUREMENT

25s,856 25,932 26,132 26,157 26,160 26,960 27,357 27,463 28,071

REDUCTION AND CONTROL

ACOUSTIC SHIELDING

25,932 26,051 26,842 27,345

GENERAL

26,060 26,080 27,357

NOISE REDUCING DEVICES AND SYSTEMS

26,948 27,357

STANDARDS OF TOLERANCE AND ANNOYANCE

25,882 25,938 26,070 26,120 26,142 26,157 26,945 26,960 27,357 27,879

27,880

ANTHROPOMETRIC MEASURES

BIOMECHANICAL ANALYSIS

27,952

BODY DENSITY AND CENTERS OF GRAVITY

26,944

BODY SIZE AND DIMENSIONS

26,359 26,361 26,515 26,527 26,777 26,943 27,137 27,653 27,845

EQUIPMENT AND METHODS

25,649 26,942 26,944 27,112 27,113 27,143 27,565 27,957

EXTENT AND FLEXIBILITY OF LIMB MOVEMENT

26,342 26,346 26,352

GENERAL

26,844

HEAD DIMENSIONS

27,844 27,846

LOCOMOTION

26,512 27,957
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ANTHROPOMETRIC MEASURES (CONT-D)

MUSCULAR STRENGTH AND ENDURANCE

25,649 25,887 26,529 26,534 27,243 27,462

POSTURE

26,515

ARTIFICIAL INTELLIGENCE

26,905 27,257 27,853 27,875 27,943 28,107

ASSIGNMENT OF FUNCTIONS TO MEN AND MACHINES IN SYSTEMS

26,217 26,380 26,416 26,913 27,107 27,561 27,682

AUDITION

AFTEREFFECTS OF STIMULATION

25,595 25,604 25,922 25,926 25,933 25,940 26,082 26,122 26,129 26,163

26,558 26,562 26,595 26,674 26,945 27,320 27,905

ANOMALIES AND INDIVIDUAL DIFFERENCES

25,926 25,929 26,329 26,520 26,564 26,565 26,566 26,567 26,568 26,569

AUDITORY PATTERNS AND MEANING

25,890 25,900 25,901

BINAURAL VS. MONAURAL

25,594 25,806 25,889 25,891 25,900 25,906 25,907 25,918 25,922 25,941

25,942 25,943 26,144 26,684 27,017 27,057

EQUIPMENT AND METHODS

25,904 25,940 26,128 26,153 26,561 26,564 26,566 26,570 28,839 26,989

27,322 27,327

-. GENERAL

26,569 27,220

NORMS

26,564 26,565 26,566 26,567 26,568

PHYSIOLOGICAL MECHANISMS

25,896 25,904 25,914 25,919 25,923 25,924 26,334 26,563 26,667 26,980

27,322 27,538 27,667

PSYCHOPHYSICAL SCALES

25,750 25,772 25,904 27,072 27,372

REPETITIVE STIMULATION

25,939 26,560

SOUND LOCALIZATION

25,765 25,788 25,895 25,896 25,918 25,930 25,941 25,942 25,943 26,097

26,137 26,163 26,616 27,135 27,320

STIMULUS CHARACTERISTICS

FREQUENCY AND PITCH

25,634 25,894 25,942 26,162 26,334 26,657 27,036 27,066 27,322

INTENSITY AND LOUDNESS

25,634 25,750 25,772 25,856 25,903 25,914 25,920 25,924 25,939 26,162

26,334 26,560 26,972 27,017 27,322

OTHER

25,900 25,901 26,163 26,334

STIMULUS MIXTURES

25,856 25,895 25,901 25,912 25,941

THRESHOLDS

25,889 25,904 25,912 25,917 25,919 25,924 25,939 26,082 26,129 26,520

26,557 26,560 26,561 26,945 27,327 27,667

AUDITORY

DEVICES

EAR DEFENDERS

26,051 26,570 26,948 27,816 27,882 27,965

ENHANCEMENT DEVICES

25,570 25,788 26,067 27,293 27,294 27,297 27,298 27,299 27,300 27,301

27,302

II - 3



AUDITORY (CONT'D)

DISPLAYS, NONVERBAL

FLIGHT GUIDANCE SYSTEMS

27,774_ _ __0

INTERMITTENT WARNING AND SIGNALING DEVICES

26,066 26,581 27,652

MULTI-CHANNEL

25,743

SONAR AND OTHER UNDERWATER SOUND SYSTEMS

25,988

EQUIPMENT

INPUT DEVICES

26,067 26,851

OUTPUT DEVICES

26,067 26,118 26,154 26,851

.MASKING

25,734 25,856 25,889 25,893 25,894 25,906 25,917 25,918 25,924 25,928

25,933 25,934 25,935 26,570

SIGNALS

CHANNEL CAPACITY

25,730 25,743 25,806 25,905 25,977 .26,672

CODING

27,071

FEEDBACK

25,604 25,734 25,748 25,916 26,025 26,026

GENERAL CHARACTERISTICS

25,866 25,900 25,906 25,966 25,988 26,109

TO-NOISE RATIO

25,795 25,892 25,898 25,899 25,907 25,934 25,937

SKILLS

DISCRIMINATION

25,594 25,795 25,853 25,878 25,916 25,937 25,967 26,789 26,972

MONITORING

25,892 25,988 26,078 26,581 27,038 27,323

SEARCH AND DETECTION

25,906 25,907 26,152 27,323 27,935

AUTOMATION

26,593 26,995 27,871

0



B-C

BELTS, HARNESSES, AND OTHER RESTRAINING DEVICES

27,176 27,254 27,746

BIODYNAMICS

27,952

BIONICS

25,831 26,713

BREATHING DEVICES AND EQUIPMENT

26,884 27,492

CAMOUFLAGE AND CONCEALMENT

26,214 26,494 26,697 26,699 27,604 27,605 27,909 27,963

CLOTHING

ARCTIC ENSEMBLES AND COLD WEATHER

26,200 26,206 26,390 27,677

BELTS AND FASTENERS

27,147

BODY ARMOR

26,225

EQUIPMENT AND METHODS

26,198 26,200 26,514 26,949 27,147 27,161 27,773

FABRICS

26,094 27,161

FLIGHT

26,051

FOOTGEAR

26,200 27,192 28,108

GENERAL

27,150 27,605

HANDGEAR

26,200 26,213 26,223 26,347 26,390

HEADGEAR

26,318 26,711 27,315 28,083

HIGH ALTITUDE AND ANTI-G

26,051 26,198 26,350 26,711 26,952 27,422 27,464 27,474

NOXIOUS AGENTS, PROTECTION

26,830 27,854

RADIATION PROTECTION

26,753 26,857 27,854

RESTRICTIVE EFFECTS

26,103 26,104 26,105 26,207 26,223

SIZING, TECHNIQUES OF MEASUREMENT

26,225 27,653

SPACE SUITS

26,051 26,207 26,208 26,209 26,210 26,212 26,342 26,343 26,344 26,345

26,346 26,348 26,349 26,351 26,352 26,691 26,711 26,749 26,952 27,262

27,271 27,666

THERMAL PROTECTION

26,210 26,212 26,390 26,392 26,949 27,161 27,464 27,884 28,079 28,080

28,111

COLOR

CODING

26,172 26,265 26,296 26,418 26,625 26,659 27,746 27,809 27,868

COMFORT

27,800

COMMAND AND CONTROL SYSTEMS

26,262 26,288 26,341 26,774 26,795 27,123 27,127 27,129 27,152 27,188

27,305 27,618 27,837 28,009 28,015
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COMMUNICATION AND INFORMATION THEORY

GENERAL

25,732 25,862 26,478 27,128 27,282 27,377 27,620 27,902 28,032 28,112

INFORMATION ASSESSMENT AND PROCESSING

25,539 25,603 25,773 25,795 25,805 25,871 25,892 25,951 25,955 25,978

26,020 26,024 26,043 26,172 26,182 27,191 27,379

REDUNDANCY, UNCERTAINTY

25,603 25,700 25,773 25,774 25,804 25,805 25,955 25,971 26,270 27,379

27,852

COMMUNICATION SYSTEMS

GENERAL

25,977 26,108 26,123 26,723 26,795 27,530 27,628 27,786 27,834 27,866

28,032 28,112 28,114 28,115

TECHNIQUES FOR EVALUATION

26,478 26,869

COMPUTERS

DATA PROCESSING SYSTEMS

25,569 25,840 26,005 26,017 26,197 26,288 26,384 26,490 26,698 26,868

26,875 26,976 27,011 27,277 27,381 27,577 27,583 27,584 27,601 27,621

27,627 27,631 26,888 26,889 26,901 28,052

GENERAL

25,897 26,101 26,872 27,571 28,099

MAN INTERACTION

26,264 26,322 26,525 26,877 27,157 27,188 27,284 27,309 27,794 27,890

28,031 28,116 28,117 28,118

MODELS AND PROGRAMS

25,968 26,019 26,234 26,255 26,877 26,976 27,011 27,382 27,651 27,657

27,871 27,892 27,893

SIMULATION

26,106 27,853 27,909 27,943 28,012 28,018

SYSTEMS COMPONENT

26,288 27,628 28,032

CONTAINERS AND PACKAGING

26,220 27,791

CONTROL-DISPLAY DYNAMICS

COMPATABILITY AND MOTION STEREOTYPES

25,600 25,996 25,997 26,165 26,289

GENERAL

25,996 26,072 26,326

INTEGRATION

25,549 25,996 26,326

CONTROLS

AIRCRAFT

26,289 26,734 26,754 26,889 26,895 26,934 27,177 27,395 27,458 27,590

27,796 27,799 27,803 28,026

AUTOMATIC

27,590 27,796 27,799

CODING

26,290

COMPARISON OF TYPES

26,511 27,395

EYE (AS CONTROL MECHANISM)

26,457 26,978 27,131 27,288 27,431

FORCE AND TIME TO ACTIVATE

26,627 26,889

GENERAL

26,041 26,861 26,926

0
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CONTROLS (CONTD)

HANDGRIPS AND HANDLES

26,289

LINEAR MOVEMENT

LEVERS AND STICKS

26,511 26,889

PUSH BUTTONS AND TOGGLE SWITCHES

26,290

LOCATION AND POSITIONING

26,289

REMOTE HANDLING

26,253 27,199

ROTARY MOVEMENT

KNOBS

26,072

CYBERNETICS

26,040 26,262 26,341 26,417 26,530 26,707 26,905 27,196 27,550 27,853

27,909 28,032

0

0
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D

DETECTION THEORY

25,566 25,688 25,694 25,707 25,708 25,753 25,760 25,769 25,777 25,779

25,780 25,868 25,869 25,870 25,878 25,892 25,898 25,899 25,910 25,911
25,913 25,917 25,961 25,9B7 25,989 25,990 25,991 26,086 26,117 26,166

26,241 26,386 26,416 26'506 26,507 26,789 26,924 26,933 26,939 27,023

27,110

DIET, FOOD, AND NUTRITION

26,055 26,130 26,208 26,251 26,286 26,800 27,109 27,142 27,156 27,162

27,213 27,406 27,408 27,417 27,493 27,727 27,861 27,903 27,970 28,085

28,127

DISPLAYS

DIAL AND SCALE DESIGN

26,224 26,418 26,421 26,518

GENERAL

25,695 26,075 26,108 26,259 26,260 26,299 26,300 26,321 26,917 27,665

POINTER DESIGN

26,063 26,323 26,518

READING AND INTERPRETATION PROBLEMS

25,607 25,679 25,694 25,879 26,063 26,295 26,311 26,418 26,421 26,'18

26,535

SIZE AND SHAPE

25,996 25,998

TYPE

ALTIMETERS

26,310 26,323 26,537 27,795

ATTITUDE INDICATORS

25,980

COMBINED DISPLAYS

25,549 26,302 26,695 27,285 27,286 27,973 27,987

COMPARISON OF TYPES

25,879 25,980 25,990 25,999 26,172 26,523 26,530 26,535 27,286

INDICATOR AND WARNING

26,296

LARGE DISPLAYS

25,998 25,999 26,222 26,297 26,916 26,975 27,209 27,518 27,746

OTHER

25,900 25,999 26,288 26,295 26,296 26,299 26,309 26,317 26,518 26,519

26,537 26,927 .26,975 27,285 27,314

DIURNAL CYCLES

25,535 25,611 27,276 27,437 27,527

DRIVING

ANALYSIS OF

26,282 26,313 26,320 26,829

PERFORMANCE AND SKILLS

26,196 26,282 26,540 26,541 27,111 27,566 27,567

DRUGS

25,610 25,819 25,842 25,868 25,974 26,023 26,042 26,168 26,329 26,529

26,689 26,712 26,740 26,741 26,742 26,743 26,744 26,775 26,853 26,905

26,950 27,164 27,383 27,417 27,454 27,465 27,500 27,506 27,619 27,620

27,654 27,708 27,730 27,771 27,911 27,975

DUMMY AND MANNIKIN DESIGN

26,886 27,143 27,565
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E

EJECTION CAPSULE

26,077 26,219 26,280 26,816 26,818 27,685 28,014

ENVIRONMENTAL CONDITIONS AND EFFECTS

AIR VELOCITY

25,880 26,248

ATMOSPHERIC PRESSURE

26,000 26,208 26,768 26,950 26,952 26,958 27,149 27,455 27,476 27,497

27,744 27,749 27,768 27,922 28,076 28,102

COLD

25,880 26,089 26,167 26,200 26,201 26,522 27,368 27,493 27,654 27,677

27,705 27,707 27,735 27,736 27,824 27,916 28,027

DECOMPRESSION

26,700 26,702 26,808 26,815 26,955 26,967 27,384 27,424 27,425 27,460

27,461 27,769

EQUIPMENT AND METHODS

26,216 26,765 26,768 26,788 26,950 26,951 27,083 27,251 27,754 27,805

EVAPORATIVE COOLING

26,953

GENERAL

25,692 25,839 26,092 26,327 26,342 26,343 26,357 26,751 26,771 26,783

26,929 26,957 27,215 27,244 27,544 27,604 27,818 27,883 28,034

HOT

26,115 26,528 26,539 26,709 26,776 26,949 26,953 26,961 26,962 26,964

27,479 27,484 27,532 27,703 27,708 27,709 27,722 27,724 27,725 27,733

27,763 27,917 28,083

HUMIDITY

26,522 26,953

IONIZED AIR

25,883 26,788 27,397

OXYGEN REUIREMENTS

26,211 26,765 26,979 27,095 27,394 27,420 27,424 27,425 27,467 27,469

27,471 27,497 27,673 27,717 27,756 27,922

RADIATION

25,807 25,831 26,008 26,055 26,057 26,202 26,232 26,688 26,837 26,886

26,946 26,954 26,956 27,168 27,230 27,240 27,247 27,274 27,319 27,360

27,'61 27,363 27,393 27,400 27,415 27,432 27,438 27,455 27,472 27,494

27,495 27,509 27,793

TEMPERATURE

27,346 27,388 27,731

THERMAL RADIATION

25,745 25,880 26,210 26,212 26,248 26,257 26,338 26,539 26,709 26,823

26,961 26,963 26,964 27,141 27,426 27,445 27,508 27,765 27,766 27,884

TOLERANCE, ADAPTATION, ACCLIMATIZATION

ALTITUDE AND PRESSURE

26,836 26,950 26,990 27,149 27,716 27,717

COLD

26,206 26,870 27,368 27,916

HEAT

26,385 26,539 26,709 27,708 27,709 27,723 27,726 27,729 27,732 27,748

27,751

TOXIC ENVIRONMENTS

26,211 26,750 26,768 26,830 26,947 26,951 26,958 26,966 26,970 27,172

27,195 27,228 27,229 27,231 27,235 27,251 27,252 27,488 27,490 27,521

27,789 27,971

VENTILATION

26,053 26,226 27,707
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ENVIRONMENTAL CONDITIONS AND EFFECTS (CONT'D)

WATER

26,766 26,955 26,961 27,318 27,404 27,482 27,677 27,734 27,758

WINDBLAST, AIRBLAST, WINDCHILL
26,248 26,854

EQU I PMENT

DESIGN AND EVALUATION

25,695 26,113 26,117 26,515 26,736 26,839 26,950 27,005 27,006 27,293

27,294 27,295 27,296 27,297 27,298 27,299 27,300 27,301 27,302 27,412

27,569 27,584 27,681

EQUIPMENT USED IN HUMAN FACTORS RESEARCH

25,517 25,589 25,626 25,715 26,216 26,259 26,770 27,472

ERROR

HUMAN

25,559 26,857 27,157 27,201 27,458 27,537 28,003

ESCAPE FROM

AIRCRAFT AND SPACECRAFT

26,049 26,077 26,690 26,816 26,818 27,407 27,485 27,956

EXERCISE AND PERFORMANCE

26,512 26,513 26,536 26,539 26,785 27,215 27,392 27,462 27,532 27,700

27,701 27,712 27,713 27,719 27,720 27,750 27,776 27,885 27,912 27,918

27,919 27,920

EYE

DOMINANCE

25,551 25,554 25,672 25,729 25,761

MOVEMENT

25,525 25,582 25,636 25,676 25,740 25,837 25,851 25,995 26,074 26,088

26,258 26,439 26,457 26,471 26,663 26,712 26,823 27,051 27,097 27,308

27,329 27,431 27,470 27,487 27,497 27,642

0

0
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F

FAC I LITI ES

S26,016 ý-26,216 ;,26,255 T- 26,796 - 27,242- .27,472 27,887

DISPLAY USE' :

26,523

FIRE FIGHTING

EQUIPMENT

26,084 27,8627 28,025' 28,119'.:

FLASH'

BLINDNESS

26,277 26,284 26,287 26,291 26,307 26,395 26,403 26,471 -_26,843 27,312

27,362- 27,438 _27,615 27,629- 27,974

RATE

26,028 26,162 27,326

VISIBILITY

26,401 26,466 26,847 27,642

FLICKER

25,527 25,534 25,583 25,646 25,864 26,027 26,028_ _-26,033 26,037 26,038

26,052 - ,26,183 .26,406 26,442 26,454 .126,524 26,743 .27,009 27,019 27,047

27,049

FLIGHT

GUIDANCE SYSTEMS

26,304

PERFORMANCE AND SKILLS -. '

26,000 26,001 26,002 26,304 26,778 27,395 27,405 27,417 .27,423 . 27,441

27,475 27,510 27,527V 27,802 27,821 ,27,988

SIMULATION

25,656 25,821 25,979 25,981 25,994 26,000 26,054 26,056 26,081 26,096

26,138 26,336 26,382 26,731 26,817 26,846 26,901 27,085 27,209 27,272

27,275 27,428 27,429 27,459 27,563 27,614 27,798 27,805 .27,811 27,820

27,964 27,983 28,019

TESTING .; ...

27,200 27,872 27,999

FLUORESCENT AND LUMINOUS MATERIALS

.,26,850' 27,440 .- ..

FOG, MAZE, SMOG, AND SMOKE

27,251 27,252 27,824
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G

GAME AND DECISION THEORY

25,577 25,762 25,773 25,874 25,951 25,953 25,990 26,191 26,262 26,322

26,480 26,504 26,507 26,508 26,510 26,597 26,634 26,806 26,922 26,933

26,940 27,207 27,256 27,375 27,586 27,649 27,650 27,670 27,761 27,853

27,878 27,906 27,928 27,929 27,930 28,015 28,032

GENERAL AND COMPREHENSIVE REFERENCES IN HUMAN FACTORS ENGINEERING

ARTICLES AND REPORTS

25,833 25,975 26,011 26,029 26,044 26,093 26,216 26,255 26,780 26,783

26,888 27,107 27,233 27,234 27,236 27,237 27,374 27,376 27,377 27,528

27,569 27,680 27,842 27,843 28,049

BIBLIOGRAPHIES

25,524 25,529 25,552 25,638 25,683 25,690 25,699 26,215 26,369 26,791

26,838 27,146 27,149 27,680 27,775

BOOKS

28,034 28,035 28,132

HANDBOOKS

26,273 27,364 27,640 27,658

SYMPOSIA AND CONFERENCES

26,849 26,914 26,929 27,576 27,858 27,925 27,952 27,980 28,009 28,012

GRAPHS AND TABLES, DESIGN OF

26,224 27,812

GROUPS

A IRCREWS

26,188 27,179 27,182 27,200 27,477 27,545 28,034

COMMUNICATION

25,822 25,946 25,947 26,584 27,179 27,190 27,545 27,813

EVALUATION

26,965 27,630

GENERAL

25,822 25,828 27,826

INTERACTION

25,946 26,171 26,188 26,372 26,584 26,965 27,190 27,380 27,660 27,779

27,850 27,994

LEADERSHIP

25,790 26,671 27,831 27,876 27,877 28,089 28,090 28,092 28,096 28,106

MORALE

27,117 27,190

PERFORMANCE

25,768 25,998 26,095 26,171 26,188 26,372 26,584 26,720 26,938 26,965

26,968 27,190 27,303 27,375 27,611 27,630

RESEARCH TECHNIQUE

25,828 28,005

SELECTION

26,188

SHIP AND SUBMARINE CREWS

26,106

SIZE AND STRUCTURE

25,812 25,822 26,965 27,660

THEORY

25,812 26,372 27,536 27,850 27,994

1
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H- I

HANDBOOKS, MANUALS, TEXTS, DESIGN OF

26,009 26,010 26,577 26,930 27,130 27,950 28,090 28,094 28,104

HELICOPTERS

26,001 26,002 26,778 26,894 26,899 27,210 27,407 27,456 27,616 27,634

27,798 27,804 27,874 27,987 27,993

HIGHWAY RESEARCH

26,041 26,181 26,282 26,313 26,80i 27,566 27,567

HOUSES, DWELLINGS, AND SHELTERS, DESIGN OF

26,053 26,057 26,084 26,174 26,214 26,226 26,324 26,721 27,346 27,544

27,995 28,027 28,030 28,084 28,091 28,092 28,093 28,094 28,096 28,104

28,124

HUMAN

CONTROLLER

26,934 27,458

INFORMATION PROCESSING CAPABILITIES

25,528 25,533 25,539 25,597 25,603 25,608 25,640 25,655 25,663 25,668

25,707 25,730 25,731 25,743 25,746 25,759 25,767 25,773 25,781 25,804

25,805 25,806 25,872 25,879 25,953 25,955 25,958 25,960 25,977 26,020

26,024 26,170 26,172 26,182 26,300 26,341 26,505 26,508 26,541 26,585

26,660 26,863 27,157 27,410 27,542 27,598 27,620 27,670 27,809 27,932

28,113

TRANSFER FUNCTIONS

26,331 26,339 26,737 26,864 27,205 27,259 27,261 27,263 27,848

INDIVIDUAL FACTORS AFFECTING PERFORMANCE

ACCEPTABILITY OF AND ATTITUDE TOWARD EQUIPMENT AND TASKS

26,177 26,178 26,179 26,185 26,187 26,599 27,120 27,246 27,279 27,688

27,859

ALERTNESS

25,878 27,109 27,323

APTITUDE AND INTELLIGENCE

26,180 26,715 26,867 27,151 27,216

EMOTION

25,692 25,705 25,710 25,947 25,952 26,071 26,168 26,551 26,740 26,741

27,027 27,439

GENERAL

25,594 25,833 26,173 26,175 26,177 26,178 26,356 27,116

MOTIVATION AND MORALE

25,519 25,681 25,947 25,952 26,064 26,168 26,177 26,178 26,179 26,180

26,185 26,187 26,587 26,594 26,603 26,741 26,867 26,920 27,027 27,109

27,169 27,246 27,439 27,552 27,637 27,688 27,788 27,994 27,997

PERSONALITY

26,095 26,568 26,629 26,653 26,912 27,169 27,328 27,636 27,814 28,002

28,029

SET AND ATTENTION

25,515 25,702 25,836 25,963 26,163 26,170 26,677 27,027 27,035 27,049

27,108 27,439 27,646 27,761 27,944

THOUGHT PROCESSES

25,692 25,720 25,768 25,836 25,987 26,191 26,194 26,235 26,341 26,417

26,505 26,510 26,525 26,573 26,809 27,027 27,030 27,169 27,469 27,542

27,552 27,598 27,611 27,637 27,670 27,779 27,896 27,942 27,943 27,944

27,945 27,961 27,986

INDUSTRY AND BUSINESS, HUMAN FACTORS ORIENTED STUDIES

25,826 26,185 26,587 26,594 27,157 27,218 27,239 27,244 27,246 27,842

27,843

II - 13



INFORMATION

STORAGE AND RETRIEVAL SYSTEMS

25,530 25,572 26,029 26,197 26,255 26,863 26,865 26,866 27,122 27,125

27,528 27,601 27,602 27,622 27,625 27,631 27,633 27,664 27,669 27,786

27,828 27,836 27,886 27,887 27,891 27,901 28,023 28,026

INSTRUMENT LIGHTING

COLOR AND INTENSITY OF ILLUMINATION

26,308 27,973

ELECTROLUMINESCENT

26,274 28,100

J-K

JOB PERFORMANCE AIDS

25,879 26,283 26,722 26,745 27,130 27,671 27,672 27,950

KINESTHESIS

CODING

26,116

GENERAL

25,560 25,575 25,625 25,628 25,737 25,801 25,851 26,045 26,161 26,661

26,973 26,991 27,018 27,033

0
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L-M

LANGUAGE DESIGN

25,838 25,975 26,113 26,123 26,124 26,158 26,545 26,546 26,547 26,549

26,617 26,877 27,519 27,520 27,548 27,553 27,651 27,828 27,834 27,894

27,896 27,927 27,962 27,977 27,978 27,982 28,109 28,115

LIGHT

COLORED

26,265

MEASUREMENT AND SPECIFICATION

26,362 26,434 26,436

NATURAL

26,434 26,436 27,818

PHYSICAL CHARACTERISTICS

26,362

SPECIAL TYPES

26,362 26,436 26,492 26,975 27,668 27,902

LIGHTING SYSTEMS

OUTDOORS

AIRPORT

26,263 27,581

GENERAL

26,369 26,493

HIGHWAY AND STREET

26,449

LOGISTICS

25,874 26,003 26,004 26,005 26,606 26,007 26,008 26,009 26,010 26,011

26,012 26,013 27,249 27,305 27,511 27,543 27,544 27,575 27,755 27,790

27,852 27,858 28,000 28,009 28,010 28,011 28,012

LOW LEVEL, HIGH SPEED FLIGHT

25,979 26,000 26,233 26,725 26,726 26,731 27,160 27,163 27,395 27,405

27,800 27,825 28,019 28,121

MACHINE RECOGNITION

25,970 26,040 26,264 26,375 26,850 26,868 27,197 27,264 27,516 27,546

27,621 27,626 27,669 27,909 28,008 28,107 28,128 28,130

MAINTENANCE

BEHAVIOR, STRATEGIES

26,135 26,190 26,812 26,882 26,883

DESIGN FOR

26,008 26,231 26,379 26,389 26,871 26,882 26,883 27,202 27,403 27,770

EQUIPMENT

26,073 27,289 27,403 27,671 27,672

GENERAL

26,008 26,013 26,112 26,722 27,130 27,572 27,966 28,000

SYSTEMS

26,008 26,489 27,827 27,967

MAPS AND CHARTS, DESIGN OF

26,150 26,233 26,250 26,317 27,604 28,097

MARKSMANSHIP

27,857

MASKS

26,015 26,223 26,830 27,140 27,425

MATHEMATICAL AND STATISTICAL METHODS

25,681 25,782 25,793 25,814 25,816 25,817 25,824 25,825 25,829 25,834

25,844 25,845 25,852 25,875 26,004 26,236 26,238 26,386 26,482 26,502

26,503 26,508 26,509 26,579 26,698 26,755 26,804 26,864 26,876 26,903

26,906 26,910 26,929 26,951 27,064 27,132 27,133 27,134 27,136 27,258

27,261 27,382 27,467 27,536 27,541 27,547 27,553 27,555 27,579 27,582
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MATHEMATICAL AND STATISTICAL METHODS (CONT'D)

27,647 27,650 27,656 27,661 27,783 27,792 27,808 27,852 27,863 27,873

27,878 28,032 28,126

METHODS AND TECHNIQUES FOR STUDY AND ANALYSIS OF TASKS, OPERATIONS, AND SYSTEMS

DECISION ANALYSIS

27,518 28,013

GENERAL

27,572

JOB AND TASK DESCRIPTION AND ANALYSIS

25,826 26,002 26,135 26,381 26,491 26,514 26,593 26,805 27,606 27,609

27,739 27,742 27,785

OPERATIONS RESEARCH

26,420 26,478 26,479 27,895 27,992 28,110

OTHER METHODS

25,573 26,175 26,234 26,235 26,303 26,305 26,488 26,590 26,592 26,877

27,782 27,787 27,807

PHOTOGRAPHIC TECHNIQUES

26,207 26,527 27,846

QUEUEING

26,484 26,485 26,486 26,490 27,181 27,780 27,992

TIME AND MOTION STUDY

25,553 26,207 26,342 26,521 27,781

MILITARY STANDARDS AND SPECIFICATIONS

26,093 26,481 26,911 27,167 27,949 28,022

MOTION. EFFECTS OF

ACCELERATION AND DECELERATION t

GENERAL

26,061 26,207 26,258 26,281 26,343 26,542 26,831 26,832 26,833 26,836

26,854 26,885 27,316 27,419 27,423 27,433 27,457 27,673 27,910 27,913

28,034

PROTECTION

25,555 26,854 .27,398 27,404

TOLERANCE

26,076 26,690 26,764 26,813 26,818 26,829 26,854 27,385 27,468 27,479

27,486 27,497 27,531 27,745 28,017

TYPES

26,834 27,266 27,385 27,405 27,407 27,422

EQUIPMENT AND METHODS

26,042 27,457 28,025 28,078

GENERAL

26,107 26,827 27,458

ROTATION AND OSCILLATION

25,677 26,042 26,074 26,107 26,114 26,266 26,692 26,758 26,820 26,821

26,822 26,826 26,835 27,266 27,308 27,396 27,412 27,414 27,487 27,531

SICKNESS

26,042 26,114 26,249 26,387 26,689 26,759 26,775 26,782 26,810 26,811

26,814 26,815 26,831 26,874 27,316 27,383 27,391 27,430

VESTIBULAR FUNCTIONING

25,677 26,054 26,056 26,074 26,107 26,114 26,258 ý6,266 26,269 26,387

26,692 26,810 26,820 26,822 26,826 26,827 26,835 26,885 26,923 26,981

27,398 27,431 27,433 27,487 27,531

MOTOR PERFORMANCE AND SKILLS

COORDINATION OF LIMBS

25,609 26,512 26,712 27,654

DIMENSIONAL ANALYSIS

25,976

EQUIPMENT AND METHODS

25,576 25,659 26,326 26,367

0
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MOTOR PERFORMANCE AND SKILLS (CONT'D)

GENERAL

25,519 25,553 25,590 25,661 25,683 25,737 25,738 25,766 25,784 25,797

25,823 25,854 25,887 26,342 26,344 26,345 26,348 26,349 26,353 26,536

26,537 26,540 26,836 27,662

HANDEDNESS

27,243

INVOLUNTARY REFLEXES

25,713 25,854

MANUAL DEXTERITY

25,609 26,347 27,243 27,619

POSITIONING MOVEMENTS

25,737 25,784 26,532 26,712 26,748

REPETITIVE MOVEMENTS

25,574 25,675 25,775 26,518

SERIAL MOVEMENTS

25,569 26,186 26,517 26,588 28,114

SPEED AND PRECISION

25,569 25,643 25,647 26,342 26,344 26,345 27,469 27,537 27,600

STEADINESS AND TREMOR

26,465 26,712

N-0

NAVIGATIONAL AIDS AND SYSTEMS

26,233 26,856 26,857 27,204 27,686

NEURAL THEORY

25,677 25,827 25,851 25,855 25,876 25,969 26,116 26,338 26,363 26,999

27,007 27,010 27,013 27,014 27,657 27,810

NUCLEAR OPERATED EQUIPMENT AND SYSTEMS, PROBLEMS OF

26,008

NUMERALS, LETTERS, AND CHARACTERS, DESIGN OF

25,879 26,172 26,184

OPTICAL AIDS

BINOCULARS

26,465

GENERAL

26,475 26,843 27,892 27,893

GLASSES, SPECTACLES, AND GOGGLES

26,307 26,475 27,140 27,245 27,350 27,351 27,352 27,353 27,356 27,363

27,399 27,884

LENSES AND FILTERS

26,291 26,431 27,963

SIGHTS AND RETICLES

26,046

TELESCOPES

26,296

ORIENTATION IN SPACE, FACTORS DETERMINING

25,523 25,588 25,620 25,633 25,737 25,785 25,847 25,963 26,031 26,054

26,056 26,107 26,161 26,258 26,266 26,329 26,387 26,712 26,729 26,761

26,770 26,821 26,822 26,826 26,827 26,835 26,886 27,396 27,412 27,443

27,458 27,487 27,497 27,991
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P

PACKS AND CARRIERS

26,514 27,147 27,985

PAIN

25,515 25,709 25,745 25,974 26,023 26,087 26,947 26,963 27,334 27,767

PAINTS, FINISHES, AND SURFACES

27,868

PANEL AND CONSOLE DESIGN

AIRCRAFT AND SPACECRAFT

26,217 26,694 27,286

GENERAL

25,996 26,288 27,581

KEYBOARD DESIGN

25,569 26,290 26,517 26,530 26,585 27,546

LAYOUT

25,996 26,217 26,538 26,693 26,694

SPATIAL DYNAMICS, FREQUENCY OF USE OF COMPONENTS. AND ORDER OF USE

26,694

PARACHUTES

26,071 26,738 27,173 27,418 27,420 27,969

PERCEPTION

GENERAL

25,524 25,529 25,552 25,602 25,614 25,624 25,630 25,638 25,658 25,671

25,690 25,699 25,837 26,194 26,857 27,028 27,075 27,388 27,551 27,931

ILLUSIONS

25,518 25,541 25,550 25,571 25,619 25,621 25,706 25,726 25,850 25,859

26,117 26,256 26,411 26,621 26,855 27,031 27,070 27,458 27,592

OF BODY MOVEMENT AND POSITION

25,523 26,031 26,161 26,281 27,396 27,458

THEORY

25,617 25,633 25,755 25,764 25,785 25,846 25,847 25,848 25,849 25,860

25,861 25,959 25,963 25,964 25,965 26,608 26,674 27,334 27,529 27,540

27,551 27,961

PERSONNEL

ASSESSMENT

25,950 26,167 26,169 26,173 26,175 26,176 26,179 26,180 26,425 26,573

26,576 26,579 26,582 26,590 26,591 26,592 26,867 26,911 26,912 26,995

27,243 27,417 27,499 27,651 27,679 27,785

CLASSIFICATION AND ASSIGNMENT

26,911 26,912 27,679

GENERAL

25,826 25,950 26,179 26,234 26,328 26,799 27,125 27,219 27,248 27,387

27,659 27,835 27,842 27,877 27,949

MANAGEMENT

26,179 26,590 26,716 26,904 27,246 27,627 27,649 27,876 27,877 28,006

28,092 28,104

SELECTION

26,175 26,180 26,254 26,333 26,872 26,882 26,883 26,911 26,912 27,079

27,081 27,082 27,243 27,442 27,662 27,998 28,001 28,087 28,095

SUBSYSTEM CONCEPTS

27,342 27,573

PHOTOGRAPHS, PHOTOGRAPHY, AND PHOTO INTERPRETATION

25,584 25,601 26,065 26,150 26,199 26,204 26,242 26,276 26,306 26,317

26,714 26,852 26,938 26,977 27,379 27,604 27,617 27,643 27,957 28,048

28,097

0
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PHYSICAL FITNESS AND PERFORMANCE

26,048 26,176 26,495 26,496 26,497 26,498 26,499 26,500 26,536 26,859

27,462 27,480 27,662 27,721 27,752 27,764 27,776 27,919

PHYSIOLOGICAL CAPACITIES AND INDICES

ACCLIMATIZATION

26,950 26,990 27,916 27,922

BREATHING

25,703 26,018, 26,853 26,966 26,979 27,095 27,395 27,476 27,707 27,710

27,711 27,718 27,720 27,740 27,750 27,885 27,907 27,912 27,913 27,914

CARDIO-VASCULAR INDICES

25,555 25,704 26,704 26,797 26,969 27,008 27,250 27,369 27,410 27,411

27,428 27,429 27,437 27,441 27,493 27,496 27,500 27,501 27,502 27,508

27,532 27,654 27,700 27,716 27,719 27,760 27,907 27,919

ELECTROENCEPHALOGRAM

25,691 25,705 25,716 25,717 25,945 26,045 26,272 26,362 27,363 26,557

26,785 26,979 26,980 26,981 26,982 26,983 26,984 26,990 26,991 26,992

26,993 26,994 26,996 26,998 26,999 27,000 27,001 27,002 27,003 27,004

27,007 27,008 27,009 27,010 27,011 27,012 27,013 27,014 27,015 27,038

27,321 27,323 27,328 27,331 27,341 27,367 27,372 27,477 27,948

ENERGY EXPENDITURE

26,360 26,512 26,513 26,514 26,533 26,536 26,706 27,215 27,464 27,718

27,772 27,885 27,921

GALVANIC SKIN RESPONSE

25,540 25,636 25,702 25,703 25,705 25,709 25,710 25,711 25,783 25,798

25,983 26,018 26,045 26,828 26,998 27,019 27,038 27,687 27,697

GENERAL

25,555 25,692 25,818 25,876 25,957 26,330 26,356 26,536 26,707 26,942

26,957 27,196 27,246 27,248 27,712 28,007 28,034 28,077

HEART RATE

25,540 25,702 25,703 25,704 25,709 25,983 26,018 26,157 26,336 26,785

26,797 27,019 27,099 27,311 27,395 27,411 27,436 27,687 27,885 27,919

METABOLIC RATE

26,061 26,208 26,785 27,389 27,442 27,464 27,469 27,493 27,500 27,501

27,502 27,918

MUSCLE POTENTIAL

25,696 25,854 26,018 26,325 26,536 26,705 26,708 26,788 27,687 27,948

OXYGEN CONSUMPTION

26,513 26,514 26,785 26,853 26,979 27,392 27,423 27,469 27,488 27,490

27,493 27,701 27,713 27,714 27,715 27,718 27,772 27,885 27,918 27,919

27,920

PHYSICAL FITNESS

26,785 27,246

TEMPERATURE, BODY

25,703 25,709 25,745 25,J63 26,229 26,338 26,528 26,539 26,691 26,785

26,823 26,887 26,962 26,964 *27,426 27,445 27,527 27,654 27,655 27,702

27,706 27,711 27,722 27,724 27,725 27,730 27,762 27,766 27,767 27,844

27,916 27,917 27,919 27,924

PHYSIOLOGICAL EQUIPMENT AND METHODS

ELECTROPHYSIOLOGICAL TECHNIQUES

25,540 25,599 25,612 25,702 25,703 25,705 25,711 25,712 25,714 25,715

25,716 25,717 25,811 25,818 25,840 25,854 25,904 26,083 26,114 26,123

26,294 26,325 26,355 26,363 26,400 26,705 26,708 26,788 26,923 26,979

26,980 26,981 26,982 26,985 26,986 26,987 26,990 26,991 26,997 26,998

26,999 27,003 27,004 27,005 27,006 27,007 27,008 27,009 27,010 27,011

27,012 27,013 27,014 27,015 27,096 27,208 27,283 27,321 27,322 27,323

27,326 27,328 27,336 27,341 27,411 27,815 28,016

1
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PHYSIOLOGICAL EQUIPMENT AND METHODS (CONTID)

GENERAL

25,69B 26,215 27,196 27,454 27,952 27,953

METABOLIC MEASUREMENT

26,338 26,706 26,712 26,823 26,946 26,951 26,959 26,966 26,969 26,990

27,250 27,311 27,445 27,459 27,462 27,743 27,753 27,759 27,910 27,911

27,912 27,913 27,914 27,916 27,924

OTHER EQUIPMENT AND METHODS

25,831 25,957 25,973 26,335 26,357 26,704 26,750 26,788 26,797 26,942

26,94+4 26,951 26,956 26,967 26,969 27,009 27,010 27,170 27,419 27,459

27,467 27,915 27,918 27,923 27,947 27,954 27,990

TELEMETRY

26,050 26,860 26,862 27,435 27,955 28,052

PORTABILITY. DESIGN FOR

26,220

PRINTED MATERIAL, LEGIBILITY, AND READABILITY

25,879 25,970 26,182 26,184 26,264

PROGRAMMED INSTRUCTION

26,058 26,252 26,364 26,368 26,370 26,376 26,377 26,577 26,578 26,715

26,792 26,795 26,873 26,878 27,504 27,535 27,782 27,785 28,020

PROLONGED CONFINEMENT

25,568 25,637 25,701 26,174 26,785 26,969 27,117 27,214 27,317 27,462

28,030 28,089 28,090 28,092 28,096 28,124

PROSTHETICS

25,970 26,213 26,978 27,957 27,958 27,959

PSYCHOPHYSICS

GENERAL

25,533 25,538 25,547 25,566 25,580 25,668 25,749 25,750 25,772 25,786

25,844 25,875 26,162 26,395 26,679 26,789 27,020 27,224 27,340 27,539

27,809

METHODS

25,539 25,550 25,559 25,592 25,663 25,708 25,870 25,925 26,240 26,261

26,607 26,744 26,932 26,974 27,020 27,024 27,065 27,155 27,409

SCALING

25,565 25,645 25,650 25,682 25,708 25,736 25,745 25,760 25,787 25,802

26,087 26,135 26,278 26,504 26,506 26,583 26,613 26,668 26,718 26,828

26,922 26,936 26,937 26,973 27,018 27,029 27,034 27,045 27,054 27,119

27,191 27,224 27,593

THEORY

25,593 25,764 25,786 25,846 25,856 25,875 25,913 26,597 26,717 27,054

28,088

0
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QUALITY CONTROL

27,180 27,201 27,777

RADAR AND OTHER CRT DISPLAYS

GENERAL

27,494

NOISE AND CLUTTER

27,898

OPERATOR PERFORMANCE

26,189 26,191

SCREEN

BRIGHTNESS

26,321

SIGNAL CHARACTERISTICS

25,993 26,321

SIGNAL DETECTABILITY

25,993 26,189 26,191 27,617

SYMBOLOGY

27,899

TYPES

26,204 26,317 26,337 27,285

REACTION TIME AND REFRACTORY PERIOD

25,542 25,544 25,556 25,585 25,589 25,599 25,603 25,611 25,613 25,626

25,640 25,643 25,652 25,655 25,657 25,666 25,669 25,707 25,718 25,746

25,751 25,753 25,767 25,778 25,798 25,803 25,884 25,885 25,886 25,899

25,965 25,979 25,983 25,984 26,035 26,502 26,503 26,596 26,662 26,674

26,675 27,022 27,110 27,527 27,588 27,948 28,076

READING

25,808 25,879 26,184 26,293 26,526 26,586 27,080 27,693 27,694

RELIABILITY

EQUIPMENT

27,583 27,584

le HUMAN
26,175 26,735

SYSTEMS

26,735 27,561 27,601 27,852 28,032

REPETITIVE STIMULATION, EFFECTS OF

VISUAL

25,613 26,037 26,269 26,272 26,441 27,280 27,372

RESCUE EQUIPMENT

27,652

RESEARCH TECHNIQUES IN HUMAN FACTORS ENGINEERING

25,517 25,589 25,833 25,852 25,968 26,516 26,698 27,541 27,660 27,806

RETENTION

LONG-TERPJ

25,528 25,830 25,832 25,835 25,857 25,949 25,954 25,960 26,025 26,026

26,030 26,034 26,036 26,162 27,689

SHORT-TERM

25,528 25,651 25,678 25,680 25,720 25,724 25,730 25,731 25,735 25,741

25,744 25,759 25,777 25,780 25,781 25,806 25,810 25,827 25,832 25,835

25,855 25,857 25,858 25,865 25,866 25,867 25,871 25,872 25,877 25,902

25,948 25,949 25,954 "25,960 25,967 25,978 26,024 26,025 26,026 26,030

26,034 26,036 26,170 26,544 26,550 26,602 26,606 26,628 26,638 26,648

26,649 26,655 26,656 26,669 26,680 26,776 27,597 27,689 27,692 27,696

27,936 27,937 27,938 27,939 27,940 27,941 28,122
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S

SAFETY

ACCIDENTS, ANALYSIS OF

25,982 26,077 26,196 27,170 27,171 27,173 27,176 27,349 27,354 27,402

27,409 27,418 27,443 27,446 27,447 27,448 27,449 27,450 27,451 27,452

27,453 27,456 27,503 27,517 27,555 28,017 28,081

AIR

25,982 26,081 26,818 26,830 27,171 27,173 27,176 27,399 -27,402 27,407

27,409 27,418 27,420 27,443 27,446 27,447 27,448 27,449 27,450 27,451

27,452 27,453 27,458 27,485 27,503 27,517 27,521 27,555 27,632 27,833

28,081

CRASH IMPACT

26,690 27,482 27,517 27,745 27,956 27,993

GENERAL

27,255 27,348 27,350 27,351 27,352 27,353 27,355 28,089

INDUSTRIAL

26,521 27,249 27,348 27,349 27,354 27,355 27,356

MOTOR VEHICLE AND HIGHWAY

26,041 26,181 26,196 26,254 26,282 26,313 27,291 27,354 27,517

SHIELDING

27,192 27,274

SEA

RESCUE

27,440 27,652 28,086

SEATS AND SEATING

BODY SUPPORTS

26,880 27,086

EJECTION

25,841 26,077 26,818 27,485

GENERAL

26,515 26,542 27,176 27,634 27,993

SENSORY

COMPARI SON

25,558 25,595 25,615 25,618 25,630 25,632 25,651 25,666 25,788 25,873

25,878 25,905 25,911 26,117 26,162 26,619 26,973 27,025 27,034

DEPRIVATION

25,543 25,546 25t598 25,631 25,637 25,701 25,962 26,174 26,650 26,666

27,052 27,439

FEEDBACK

25,575 25,617 25,625 25,670 25,677 25,704 25,727 25,737 25,765 25,784

25,797 25,847 25,851 26,218

GENERAL

25,801 25,831 26,123 26,845 27,697

INTERACTION

25,523 25,558 25,575 25,597 25,605 25,615 25,618 25,620 25,622 25,627

25,628 25,633 25,763 25,769 25,788 25,873 25,961 25,988 25,989 26,028

26,108 26,109 26,161 26,269 26,540 26,541 26,612 26,620 26,651 26,672

26,676 26,971 27,053 27,413 27,414 27,855

SEX COMPARISONS

25,574 25,594 25,673 25,783 25,808 26,587 26,678 27,721 27,760 27,917

SHIP AND SUBMARINE

CONTROLS, DISPLAYS. AND INSTRUMENT PANEL DESIGN

27,533 27,580

ESCAPE SYSTEMS

28,086

GENERAL

26,235 26,237 26,800 26,867 26,969 28,022

0
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SHIP AND SUBMARINE (CONT'D)

HABITABILITY

25,992 26,769 27,172 27,317

LIGHTING SYSTEMS
26,275

SIGNALING SYSTEMS, VISUAL

26,285"

SIGNS, DESIGN OF

25,975 26,181 26,265 26,493

SIMULATION AND SIMULATORS

26,062 26,073 26,096 26,106 26,260 26,342 26,346 26,391 26,477 26,483

26,766 26,796 26,802 26,907 26,988 27,563 28,012

SLEEP

PHYSIOLOGICAL INDICES

25,591 25,715 26,336 26,363 26,980 26,998 27,159 27,321 27,338 27,341

27,654 27,867 27,975

WORK AND PERFORMANCE

25,691 25,804 26,739 26,819 27,321 27,444 27,527 27,867

SLEEPING BAGS

26,392

SMELL AND TASTE

25,565 25,593 25,787 25,802 25,973 26,195 26,667 27,919 27,023 27,222

27,841 27,923

SOCIAL INTERACTION

26,925 27,380 27,637 27,660 27,814 28,029 28,030

SPACE FLIGHT SYSTEMS

CAPSULE DESIGN

26,049 26,207 27,267 27,268 27,274 27,275 27,465 27,869

COMMUNICATION

26,723 27,505

CONTROL AND DISPLAY SYSTEMS

26,358 26,701 26,733 26,790 26,927 26,928 27,126 27,265 27,268 27,269

27,272 27,869 27,870

GENERAL

26,069 26,073 26,374 26,728 26,771 26,902 27,189 27,262 27,275 27,358

27,359 27,559 27,560 28,036 28,049 28,050 28,051

GROUND SUPPORT

26,120 26,768

NAVIGATION

26,703 26,730 27,203 27,204 27,206 27,265 27,272 27,273

SEALED CABIN

26,357 26,691 26,763 26,765 26,786 26,958 27,121 27,193 27,390 27,401

27,471 27,473 27,507 27,881 27,971 28,024

TELEMETRY

26,068 26,085 26,131 26,332 26,763 26,875 27,124 27,138 27,268 27,435

27,436 27,489 27,574 28,052

SPACE TRAVEL

BEHAVIORAL EFFECTS

26,207 26,354 26,836 26,918 27,951

BIOMEDICAL PROBLEMS

26,042 26,107 26,208 26,211 26,232 26,330 26,357 26,387 26,689 26,763

26,766 26,768 26,771 26,775 26,797 26,825 26,830 26,836 26,841 26,875

26,929 26,957 26,958 27,172 27,276 27,319 27,400 27,415 27,419 27,465

27,471 27,486 27,488 27,489 27,490 27,496 27,501 27,502 27,508 27,509

27,562 27,776 28,050

EQUIPMENT AND TOOLS

26,073 26,198 26,208 26,212 26,219 27,156 27,213 27,289 27,359 27,386

27,472

0
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SPACE TRAVEL (CONT'D)

GENERAL

26,069 26,085 26,752 26,763 26,767 26,798 26,838 26,840 26,918 27,226

27,227 27,262 27,358 27,359 27,386 27,466 27,559 27,560 27,817 28,036

28,048 28,049 28,051 28,087

MANEUVERS AND PERFORMANCE

25,981 26,096 26,219 26,358 26,730 26,733 26,749 26,755 26,756 26,762

26,784 26,836 26,890 26,891 26,892 26,893 26,897 26,918 26,927 26,928

27,265 27,269 27,270 27,273 27,289 27,392 27,403 27,414 27,422 27,465

27,523 27,849 27,870 27,908 27,951 28,051

PHYSIOLOGICAL EFFECTS

26,342 26,343 26,350 26,351 26,758 26,763 26,766 26,797 26,824 26,825

26,918 27,369 27,394 27,400 27,424 27,428 27,429 27,462 27,465 27,471

27,478 27,489 27,496 27,501 27,502 27,666 27,776

VISUAL PROBLEMS

25,981 26,096 26,424 26,900 27,288 27,413

SPEAKING, INDIVIDUAL DIFFERENCES

GENERAL

25,684 25,813 26,551 27,197 27,635

NATIONALITY

26,159 28,115

SPEECH

ARTICULATION AND INTELLIGIBILITY TESTS

25,725 25,891 25,898 25,929 25,936 25,944 26,159 26,563 26,571 27,057

27,548 27,904 28,101

AUDIOMETRIC TESTING

25,929 26,572 27,904

BASIC CHARACTERISTICS

INFORMATION ANALYSIS

26,121 26,124 26,136 26,548 27,139

PHONETIC AND PHONEMIC ANALYSIS

25,684 25,813 26,155 26,719 27,139 27,427 27,548 28,109

SPECTRAL ANALYSIS

25,909 26,552 27,139 27,277 27,427

COMMUNICATION SYSTEMS

AIRCRAFT

26,154 27,292

FACE-TO-FACE

25,936 27,282 27,505

GENERAL

25,89B 25,936 25,944 27,306 27,548 27,982 28,101

INTERCOM, RADIO, AND TELEPHONE

25,936 26,133 26,318 27,505 27,897 28,129

MULTI-CHANNEL

25,905 25,977

OTHER

26,271 26,563 26,845 27,522

DISTORTION

AMPLITUDE MODULATION

26,151

COMPRESSION AND EXPANSION

25,915

DELAYED FEEDBACK

25,604 25,670 25,678 25,680 25,734 25,748 26,025 26,026 26,635 26,636

26,719 27,059

FREQUENCY

25,929

OTHER

26,148 28,115

0
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SPEECH

DISTORTION (CONT'D)

SIDETONES

26,719 _

SIGNAL-TO-NOISE

25,898 25,936

EQUIPMENT AND METHODS

25,915 26,571 26,705 27,139 27,277 27,278 27,832

GENERAL

25,718 25,838 25,853 25,936 26,145 26,159 27,139 27,514 27,695 27,728

27,741

MASKING

NOISE

25,867 25,891 25,929 25,936 26,572 26,719 28,067 28,068 28,070 28,071

PERCEPTION

25,756 25,853 26,121 26,136 26,155 26,559 26,563 26,571 26,921 27,031

27,306 27,427 27,635 27,904 28,021 28,114 28,115

RECOGNIZERS

25,897 25,908 26,125 26,383 26,905 27,139 27,427 27,624

STRESS

GENERAL

26,425 26,533 26,867 27,027 27,303 27,373 27,530 27,645

PHYSIOLOGICAL INDICES

25,551 25,647 25,691 25,709 25,710 25,716 25,818 26,336 26,340 26,698

26,709 26,828 26,920 26,959 27,389 27,416 27,419 27,436 27,483 27,885

27,946 28,030

PSYCHOLOGICAL INDICES

25,543 25,556 25,567 25,926 25,962 26,340 26,709 26,828 27,114 27,115

27,118 27,194 27,416 27,436 27,481 27,484 28,030

SUBJECTIVE PROBABILITY

25,782 26,504 26,507 26,508 26,510 26,793 27,187 27,866 27,878

SUPPLY SYSTEMS

27,790 27,992 28,012

SURVEILLANCE SYSTEMS

26,062 26,322 26,728 26,852 27,178 27,212 27,659 28,028

SURVIVAL

EQUIPMENT

26,174 26,201 26,251 26,849 27,304 27,677 27,969

IN UNUSUAL ENVIRONMENTS

26,079 26,964 27,310 27,415 27,970 27,995 28,053 28,089 28,090 28,092

,28,124

SYSTEMS DESIGN

GENERAL

26,003 26,093 26,288 26,479 27,249 27,374 27,376 27,377 27,640 27,852

28,032

TECHNIQUES OF ANALYSIS

EVALUATION

26,416 26,476 27,180 27,186 27,630 27,786 27,888

GENERAL

26,004 26,111 26,420 26,915 27,865

MANAGEMENT AND COST

26,012 26,013 26,380 26,481 26,483 27,608 27,804 27,819 27,823 27,858

THEORY

27,374 27,376 27,377 27,989

0
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T

TACTILE CODING
25,516 25,547 25,597 25,615 25,618 25,628 25,788 25,800 25,927 25,931
25,970 26,113 26,117 26,123 26,845 26,935 27,294 27,295 27,296 27,297

27,365 27,366 27,370 27,554 27,815

TELEVISION DISPLAYS

25,648 26,021 26,063 26,260 26,317 26,321 27,775 27,806 27,829 27,830

27,898 27,899

TESTS AND TESTING

APTITUDE AND INTELLIGENCE

26,576 26,591 27,335

CONSTRUCTION

25,844 26,173 26,575 26,647 27,335 27,536

GENERAL

25,557 25,576 25,834 25,836 25,844 26,173 26,193 26,573 26,582 26,821

27,859 28,005

MOTIVATION AND OPINION

26,575 26,920 27,079 27,997

PERSONALITY AND SOCIOMETRIC

26,574 26,576 26,589 27,079 27,082

PREFERENCE

26,195 26,667

PROFICIENCY

26,173 26,223 26,574 26,579 26,582 26,588 26,867 27,079 27,080 27,148

27,151

PSYCHOMOTOR ABILITIES

27,764 27,806

SELECTION

26,249 27,081 27,335 27,607- 27,679

TIME

PERCEPTION

25,520 25,532 25,580 25,581 25,592 25,606 25,629 25,662 25,693 25,763

25,966 25,967 26,678 27,840 27,934

SHARING

25,615 26,976 27,889 27,890 28,118

TOUCH

GENERAL

25,516 25,547 25,597 25,615 25,618 25,647 25,788 25,800 25,801 25,873

25,927 25,931 25,970 26,087 26,113 26,117 26,123 26,643 26,654 26,675

26,676 26,845 26,935 27,025 27,033 27,365 27,366 27,370 27,554 27,815'

TRACKING

COMPENSATORY

25,516 25,549 25,561 25,697 25,727 25,976 25,994 26,018 26,339 27,260

27,491

CONTROLS

25,976 26,014 26,542 27,146 27,491

DISPLAY FACTORS

25,727 25,757 25,976 26,018 26,117 26,186 27,491

EFFECTS OF ENVIRONMENTAL FACTORS

25,561 26,779 26,832 27,414

EQUIPMENT AND METHODS

25,517 25,659 25,697 26,326 26,542 27,258 27,261

FEEDBACK

25,600 25,727 25,737 25,775 25,797 27,106 27,491

GENERAL

25,727 25,732 25,766 26,014 26,326 26,747 27,184

2
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TRACKING (CONT'D)

OPERATOR PERFORMANCE

25,561 25,686 25,687 25,727 25,766 26,018 26,326 26,737 27,019 27,414

PURSUIT

25,686 25,775 25,976 26,186 26,819 27,491

QUICKENED DISPLAY

25,641 26,339

SIGNAL CHARACTERISTICS

25,994

TRAFFIC

MOTOR VEHICLE

26,041 26,282 26,801

SIGNS AND SIGNALS

26,041 26,181

TRAINING

BASIC LEARNING DATA

CHARACTERISTICS OF THE LEARNER

26,911

CHARACTERISTICS OF MATERIAL OR TASK

25,579 25,590 25,664 25,687 25,722 25,742 25,830 25,862 25,952 26,127

26,171 26,182 26,292 26,543 26,686 26,878 27,044 27,378 27,687 27,691

27,784 27,938

DISTRIBUTION OF PRACTICE

25,639 25,976 26,543

GENERAL

25,521 25,544 25,576 25,577 25,754 25,819 25,824 27,599 27,692 28,122-

KNOWLEDGE OF RESULTS

25,536 25,545 25,704 25,738 25,754 25,916 25,937 25,946 26,367 26,517

26,968 27,022 27,325 27,378 27,578 27,856 27,871 28,018

LENGTH OF TRAINING

25,590 25,789 25,815 25,949 26,186 26,543 26,623 26,647 27,110

MOTIVATION

25,519 25,536 25,563 25,567 25,823 25,832 25,952 26,603 26,911 26,920

27,926

RETENTION

25,581 25,651 25,735 25,741 25,742 25,744 25,766 25,793 25,810 25,827

25,830 25,832 25,835 25,855 25,857 25,858 25,877 25,948 25,949 25,954

25,960 25,978 26,025 26,026 26,555 26,556 26,618 26,680 26,794 27,689

27,9540 27,941 28,112 28,125

SET AND ATTENTION

25,662 25,713 25,726 25,832 25,954 26,554 26,622 26,639 26,680 26,687

27,007 27,108 27,323 27,378 27,384 27,938

THEORIES OF LEARNING

25,563 25,675 25,713 25,722 25,786 25,815 25,823 25,830 25,832 25,861

25,876 25,913 25,945 25,949 25,952 25,958 25,960 26,509 26,633 26,670

26,794 26,910 27,044 27,330 27,578 27,595 27,596 27,650 27,690

TRANSFER

25,567 25,632 25,641 25,757 25,786 25,789 26,022 26,034 26,110 26,165

26,171 26,544 26,553 26,807 27,110 27,983

WHOLE VS. PART

25,976 26,368

COMPARISON OF METHODS

25,890 26,054 26,056 26,292 26,364 26,366 26,368 26,532 26,577 26,586

26,618 26,637 26,795 26,878 27,080 27,784 28,020

EVALUATION OF PROGRAMS

26,044 26,047 26,176 26,365 26,394 26,578 26,715 26,911 26,988 27,244

27,842 27,876 27,877 28,104

GENERAL

26,007 26,048 26,367 26,914 27,078 27,217 27,609 27,640 27,851 27,876
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TRAINING (CONT'D)

INSTRUCTOR BEHAVIOR

26,059 26,968 28,092

SPECIFIC TYPES

BASIC

26,371 26,911 27,144 27,876 27,877 28,106

FLIGHT

26,054 26,056 26,059 26,079 26,239 26,254 26,377 26,382 26,814 27,442

27,983 27,984

GUNNERY AND MARKSMANSHIP

26,243

MAINTENANCE

25,841 26,006 26,394 26,722 26,882 26,883 27,674 27,675

OTHER

25,570 25,890 26,188 26,293 26,366 26,586 26,802 26,856 26,857 26,872

26,914 26,965 26,968 27,240 27,533 27,556 27,648 27,670 27,683 27,684

27,843 27,998 28,103

SONAR

26,134

SPACE

26,836

TRACKING AND MOTOR SKILLS

25,639 25,687 25,766 25,775 25,976 26,186 26,517 26,543 27,599 27,871

VOICE COMMUNICATION AND LANGUAGE

25,808 26,365 26,719 27,306 27,897 28,115

TRAINING AIDS AND DEVICES

AUDIO-VISUAL

26,010 26,259 26,724

AUDITORY

26,010

COMPUTERS

27,871

DISPLAY BOARDS AND OTHER GRAPHIC MATERIALS

26,795 26,877 26,878

FILMS

26,252 26,292

GENERAL

25,651 26,007" 26,722 26,802 27,078 27,198 27,225 28,098

MANUALS

26,009 26,010 26,878 28,103

OTHER

26,378

SLIDES AND TRANSPARENCIES

26,292 26,878

TEACHING MACHINES

26,058 26,715 27,513

TELEVISION

25,648 26,021 26,260 26,321 26,791

TRAINERS AND SIMULATORS

25,841 26,081 26,393 27,964

TRANSLATING DEVICES

26,388 26,549 26,868 27,621 27,669

TRANSPORTATION SYSTEMS

26,482

0
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U-V

UNDERWATER

BREATHING APPARATUS

26,015 27,255 27,313 27,914 28,053

CLOTHING AND EQUIPMENT

26,015 26,205 26,423 27,255 27,318 28,053

OPERATIONAL EFFICIENCY

25,723 26,015 26,205 26,244 26,423 26,766 27,099 27,310 27,313 27,317

27,318 27,667 27,998 28,053

OXYGEN AND PRESSURE REQUIREMENTS

26,766 26,955 27,255 27,313 27,914 27,915. 28,053

VEHICLE

CONTROLS, DISPLAYS, AND INSTRUMENT PANEL DESIGN

26,268 26,320

DESIGN

26,312 26,313 27,175 27,517 27,566 27,567

GENERAL

26,781 26,829 27,175 27,525 27,565 27,568 27,979

HANDLING QUALITIES

26,301

LIGHTING SYSTEMS

26,320

VESTIBULAR FUNCTION

GENERAL

25,588 25,677 26,074 26,091 26,107 26,114 26,258 26,712 26,760 26,820

26,823 26,826 26,827 26,835 26,923 26,981 27,996

VIBRATION

GENERAL

25,516 25,884 25,927 25,931 26,113 26,736 26,839 26,959 26,960 27,554

27,568 27,638 27,641 28,034

WHOLE BODY
25,884 26,192 26,227 26,526 26,688 26,779 26,781 26,829 26,832 26,833
26,834 27,084 27,500 27,564 27,568 27,638 27,756 27,757 27,800 27,911

VIGILANCE AND MONITORING

GENERAL

25,715 25,878 25,985 25,986 25,988 25,989 25,990 25,991 26,516 27,007

PERFORMANCE

25,540 25,610 25,664 25,688 25,868 25,869 25,878 25,883 25,986 25,987

25,988 25,989 26,035 26,078 26,228 26,522 26,525 26,611 26,629 26,673

26,739 27,676 28,114

THEORY

25,685 25,965 25,986 25,987 27,323

VISION

COLOR VISION

25,527 25,586 25,956 26,032 26,033 26,164 26,203 26,245 26,404 26,412

26,413 26,415 26,418 26,427 26,428 26,433 26,443 26,450 26,451 26,452

26,453 26,458 26,461 26,462 26,463 26,467 26,468 26,472 26,473 26,474

26,607 27,032 27,035 27,041 27,333 27,337 27,809

EFFECTS OF UNUSUAL ENVIRONMENTS

ACCELERATION

27,673 27,824

HIGH ALTITUDE

26,424 27,976

OTHER

25,526 25,807 25,820 25,880 26,015 26,205 26,692

VIBRATION

26,192 26,526 27,638
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VISION

EFFECTS OF UNUSUAL ENVIRONMENT (CONT-D)

ZERO "G

27,951

EQUIPMENT AND METHODS

25,526 25,635 25,660 25,776 25,807 25,809 25,837 26,164 26,259 26,284

26,315 26,398 26,429 26,430 26,431 26,432 26,439 26,440 26,444 26,445

26,448 26,452 26,453 26,461 26,462 26,463 26,467 26,468 26,469 26,471

26,475 27,013 27,746

GENERAL

25,807 25,969 26,459 26,614 28,032

ILLUMINATION LEVEL

25,522 25,672 25,791 25,803 26,032 26,033 26,183 26,292 26,427 26,428

LOW LEVEL ILLUMINATION

26,292 26,295 26,456 27,105 27,668 27,833

PHYSIOLOGICAL MECHANISMS

25,635 25,808 25,809 25,837 25,864 25,969 26,052 26,202 26,337 26,399

26,426 26,442 26,447 26,642 27,008 27,013 27,073 27,089 27,090 27,092

27,093 27,094 27,096 27,100 27,283 27,585 27,863

PSYCHOPHYSICAL SCALES

26,468 26,469 26,973 26,974 27,024 27,029 27,045

SIGNAL CHARACTERISTICS

25,613 - 25,642 25,674 25,700 25,721 25,747 25,751 25,771 25,803 25,871

25,885 25,971 25,991 26,295 26,298 26,433 26,443 26,469 27,032 27,280

TESTS

27,444

THEORIES

25,672 25,676 25,796 25,820 25,847 25,848 25,849 25,851 26,032 26,033

26,203 26,446 26,459 26,466 26,472

VISUAL

ACCOMODATION AND CONVERGENCE

26,455 26,600 26,605 26,641 27,039 27,976

ACUITY

ADAPTATION LEVEL

25,961 26,470 27,046

BRIGHTNESS CONTRAST

25,721 27,013 27,413

DYNAMIC

25,562 25,758 25,993 26,295 26,422 27,064 27,603

GENERAL

25,880 26,419 26,455 26,456 27,058 27,221 27,371

ILLUMINATION

25,522 26,032 26,033 26,037 26,803

ADAPTATION, PRE-ADAPTATION, AND PRE-EXPOSURE

25,617 25,847 26,046 26,275 26,295 26,414 26,441 26,449 26,450 26,470

26,472 26,524 26,787 27,103 27,104 27,324 27,833 27,838

AFTEREFFECTS, AFTERIMAGES

25,571 25,587 25,595 25,602 25,628 25,673 25,706 25,740 25,964 26,410

26,622 26,623 26,624 27,021 27,026 27,032 27,040 27,069 27,076 27,098

27,324 27,333 27,838

ANOMALIES AND INDIVIDUAL DIFFERENCES

25,808 25,809 25,970 26,218 26,257 26,455 26,456 26,954 27,087 27,088

27,101 27,102 27,211 27,281 27,327 27,336 27,371 27,432 27,475 27,510

27,699 28,022

BRIGHTNESS DISCRIMINATION

25,538 25,679 25,791 25,796 25,878 26,162 26,402 26,409 26,418 26,435

26,438 26,441 26,449 26,460 26,506 26,630 26,681 26,974 27,003 27,013

27,049 27,091 27,413 27,585

0
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VISUAL (CONT'D)

CODING

25,607 25,999 26,319 27,537

COMFORT AND FATIGUE

25,880 26,449

FIELD

BINOCULAR

25,551 25,729 25,733 25,761 26,299 26,615 27,646

DISTORTED

25,617 25,847 27,324 27,838

MONOCULAR

25,616 25,761 26,665

PERIPHERAL

25,585 25,635 25,885 26,419 26,427 26,433 26,451 26,454 26,464 26,640

INFORMATION PROCESSING

25,608 25,721 25,744 25,760 25,761 25,871 25,881 25,964 25,969 25,971

25,995 25,999 26,162 26,300 26,598 26,609 26,644 26,663 26,672 26,685

MASKING AND INTERFERENCE

25,548 25,564 25,644 25,733 25,770 25,771 25,792 25,870 25,961 26,437

26,441 26,601 26,640 26,645 26,646 26,652 26,665 26,681 27,063

PERCEPTION

ANGLE

25,578 25,596 25,620 25,621 25,633 25,752 25,785 25,848 25,849 25,963

26,250 26,266 26,835 27,933

DEPTH AND DISTANCE

25,537 25,571 25,596 25,616 25,653 25,665 25,676 25,729 25,752 25,791

25,799 25,843 25,848 25,849 25,851 25,859 25,860 25,885 26,244 26,256

26,299 26,313 26,396 26,405 26,408 26,519 27,016 27,037 27,039 27,042

27,048 27,058 27,068 27,529 27,643

FORM AND CONTOUR

25,557 25,564 25,578 25,584 25,601 25,671 25,700 25,721 25,729 25,739

25,752 25,755 25,770 25,771 25,794 25,800 25,837 25,843 25,847 25,873

25,881 25,959 25,972 26,298 26,519 26,580 26,631 26,632 26,658 26,664

26,682 27,282 27,050 27,064 27,077 27,333 27,698 27,699 26,961

MOVEMENT

25,518 25,525 25,587 25,595 25,622 25,623 25,667 25,689 25,706 25,719

25,726 25,740 25,850 25,859 25,959 25,995 27,037 27,051 27,055 27,332

27,512 27,533

NUMBER

25,761 26,300

PATTERN

25,531 25,578 25,584 25,601 25,624 25,642 25,648 25,671 25,694 25,700

25,719 25,747 25,751 25,794 25,803 25,808 25,837 25,863 25,871 25,958

26,166 26,455 26,677 27,013 27,591

SIZE

25,537 25,602 25,660 25,674 25,723 25,728 25,799 25,860 25,972 26,244

26,396 26,604 26,676 26,679 26,974 27,020 27,025 27,043 27,048 27,058

VELOCITY

25,646 25,959 26,610

REQUIREMENTS

25,820 25,981

SEARCH AND DETECTION

AIR TO AIR

26,267

AIR TO GROUND

26,000 26,021 26,086 26,199 26,725 27,060 27,061 27,062 27,534 27,570

27,604 28,121

GENERAL

26,166 26,221 26,298 26,580 27,178 27,288 27,937
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V I SUAL

SEARCH AND DETECTION (CONTOD)

GROUND TO AIR26,090

TARGET DETECTION

25,582 25,654 25,664 25,769 25,878 25,993 26,086 26,189 26,242 26,419

26,437 26,673 26,683 27,062 27,063 27,064 27,604 27,617 27,963 27,976

STANDARDS AND SPECIFICATIONS

26,397 26,429 26,430 26,431 26,432 26,434 26,444 26,445 26,452 26,453

26,458 26,461 26,462 26,463 26,467 26,468 26,473

THRESHOLDS

25,522 25,627 25,672 25,708 25,747 25,776 25,961 25,990 26,039 26,245

26,298 26,407 26,433 26,437 26,438 26,441 26,442 26,446 26,460 26,464

26,466 27,009 27,288 27,339 27,642 27,968

VTOL, STOL AIRCRAFT

26,314 26,732 26,889 26,894 26,898 26,899 26,931 27,798 27,799 27,801

27,803 27,804 27,872 27,874 28,105

I0
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W

WARNING AND SIGNAL LIGHTS

26,847 27,287 27,440 27,860

WARNING DEVICES

25,634

WEAPONS SYSTEMS, DESIGN OF

GENERAL

26,004 2'6,006 26,220 26,796 26,804 27,172 27,343 27,573 27,640 27,644

27,658 27,789 27,790

HANDHELD

26,046 26,223 27,678

INTERMEDIATE-SIZED

26,389 27,683

LARGE-SCALE

26,012 26,393 26,858 26,941 27,172 28,049

WEIGHTLESSNESS

26,207 26,219 26,283 26,342 26,344 26,345 26,346 26,347 26,349 26,352

26,353 26,752 26,760 26,766 26,773 26,797 26,817 26,824 26,825 26,918

27,266 27,316 27,401 27,413 27,422 27,428 27,429 27,478 27,489 27,496

27,501 27,502 27,549 27,849 27,951

WINDSHIELDS

27,973

WORK AND TASK PERFORMANCE

ACCURACY AND SPEED REQUIREMENTS

25,573 26,530 26,554 26,585

CAPACITY FOR PRODUCTION

26,190 26,534 27,721

COMPLEXITY

25,544 25,600 25,657 25,687 25,991 25,994 26,020 26,030 26,035 26,078

26,172 26,425 26,540 26,541 26,584 27,160 27,165 27,526 27,820 27,919

27,920

FATIGUE AND BEHAVIOR DECREMENT

25,612 25,685 25,686 25,759 25,823 25,926 26,183 26,534 26,540 26,626

26,819 27,109 2ý7,153 27,154 27,190 27,439 27,441 27,444 27,506 27,527

27,981 27,98

GENERAL

25,519 26,178 26,187 26,678 27,662

LENGTH AND DISTRIBUTION OF WORK AND REST PERIODS

27,253 27,416 27,506

METHOD OF STUDY AND MEASUREMENT

25,576 25,681 26,173 26,175 26,487 26,516 27,784

PHYSIOLOGICAL MEASURES

25,540 25,605 25,611 25,612 25,818 27,154 27,700 27,701 27,737 27,738

27,747 27,753 27,778 27,921

WORK PLACE DESIGN

AREA REQUIREMENTS

26,230 26,231 26,359 26,844 27,347 27,653

ATMOSPHERIC CONTROL

26,947 26,953 26,970 27,251 27,884

ILLUMINATION

FACTORY, OFFICE, AND HOME

27,344

GENERAL

26,183

OTHER FACILITIES REQUIRING SPECIAL LIGHTING CONDITIONS

26,721 27,524

SEATING ARRANGEMENTS

26,515

0
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25,515
Wolff, B.D., Krasnegor, N.A. & Parr, Roberta S. EFFECT OF SUGGESTION UPON EXPERIMENTAL PAIN
RESPONSE PARAMETERS. Percept: cot. Skills, Dec. 1965, 21(3), 675-683. (New York University
Medical Center, New York, N.Y.).

The differential effects of permissive and non-permissive instructiqp upon pain threshold .'-
and pain tolerance were studied in 43 healthy human Ss, using cutaneous electrical stimula-
tion. Pain was induced by a Grass Model S4 stimulator, set at 150 volts and 60 cps. For
each trial mean detection threshold and neon pain threshold were calculated from ascending
and descending pain thresholds, t-tests were applied to the mean scores on permissive and
non-permissive trials. Nom-permissive instructions resulted in very significant increases
in both pain tolerance and pain sensitivity range, but no significant changes were observed
for both pain threshold and detection threshold. Therefore, Gelf and's hypothesis, stating
that pain threshold and pain tolerance have differential loadings of physiological and psy-
chological components, was supported. It was also found that the left or non-dominant hand
was consistently more sensitive to pain than the right hand. This result is consistent with
Wolff's & Jarvik's suggestion that lateral dominance is important in pain perception.
R 13

25,516
Hahn, J.F. UNIDIMENSIONAL COMPENSATORY TRACKING WITH A VIBROTACTILE DISPLAY. Percept. mot.
Skills, Dec. 1965, 21_(0), 699-702. (University of Virginia, Charlottesville, Va.).

Accuracy of unidimensional compensatory tracking was compared for a visual and a vibro-
tactile display. 5 Ss tracked with vibrotactile display, 5 Ss with the visual display. 4
different tracking speeds were employed. An analysis of variance yielded significant re-
sults. Error was 2 1/2 times greater with the vibrotactile display which was estimated to
have a gain 1/5 that of the visual display. Equalizing the gains would be expected to make
the dynamic range of the vibrotactile display considerably smaller than that of the visual
display.
R4

25,517
Trumbo, D., Noble, M. & Baganoff, F. ANALOG COMPUTER METHODS FOR SCORING CONTINUOUS PERFOR-
MANCE RECORDS. Percept. mot. Skills, Dec. 1965, 21(3), 707-714. (Kansas State University,
Manhattan, Kan.).

Methods for scoring continuous records of tracking performance with analog signal correla-
tor and frequency analysis systems are described. An index of lead-lag obtained from the
correlator output is compared with discrete lead-lag scores obtained by hand-scoring oscillo-
graphic records for 3 tasks which differ in amount of task coherence. The results indicate
relatively high agreement between the 2 scoring methods and support the use of the correlator
as the more efficient method. Sample data from the analog frequency analysis system are com-
pared for operators with high and low integrated error scores. The results indicate con-
sistently greater power in the response than in the input at the fundamental for both good
and poor Ss, indicating a tendency to overshoot the target with the primary movement, but
relatively more power in the initial odd harmonics for the better Ss. Ratios of target
spectra to response spectra provide transfer functions for the human operator.
R6

25,518
Gilbert, Doris C., Hahn, Judy P., Wachwitz, J.H. & Martin, R.M. STABILITY OF AUTOKINETIC
MOVEMENT. Percept. mot. Skills, Dec. 1965, 21(3), 7 15 - 7 18. (University of Denver, Denver,
Colo.).

Experimental investigation into the relationship between the autokinetic illusion and per-
sonality factors requires greater knowledge of the generality of the various findings on
individual differences. The stability of autokinetic movement was investigated by varying
several conditions: instructional set (accuracy vs illusion), light source (stationary vs
moving), sex of E, number and length of trials, re-test time interval. 50 female Ss were
asked to draw what they saw in a 10 min. exposure to a pinpoint of light under various con-
ditions and at various times. Results for female college Ss lend support to the hypothesis
that I dimension of apparent movement, length of line, is a stable individual characteristic.
R 15

25,519
Locke, E.A. INTERACTION OF ABILITY AND MOTIVATION IN PERFORMANCE. Percept. mot. Skills,
Dec. 1965, 21(3), 719-725. (American Institutes for Research, Washington, D.C.).

4 studies are reported which attempted to replicate previous findings of significant in-
teractions between ability and motivation in performance. In general, the previous findings
were not strongly replicated, though there was some evidence that the effects of motivation
on High Ability Ss are relatively greater than on Low Ability Ss. However, several signifi-
cant motivation and ability effects were found for both Low Ability and Low Motivation Ss,
respectively.
R7

25,520
Brown, D.E. & Hitchcock, L., Jr. TIME ESTIMATION: DEPENDENCE AND INDEPENDENCE OF MODALITY-
SPECIFIC EFFECTS. Percept. mot. Skills, Dec. 1965, 21(3), 727-734. (Purdue University,
Lafayette, Ind. & Johnsville, Penn.).

This study was designed to extend the conditions under which time estimation has been
studied, using the method of reproduction. 80 Ss were required to reproduce 9 time inter-
vals, ranging from I to 17 sec. duration, under 8 experimental conditions: the factorial
arrangement of auditory and visual interval presentation, auditory and visual interval re-
production and patterned and unpatterned stimulus filling the interval. Mean durations of
reproductions were computed, and subjected to analysis of variance. Mode of stimulus presen-
tation and of reproduction had no consistent effect on time estimation. Significant modi-
fications occurred with repeated trials and reliabilities of duration estimations were con-
sistently high. (HEIAS)
R II

Ill - I



25,521
Wells, H. STIMULUS COMPOUNDING AND THE ATTAINMENT OF CONJUNCTIVE AND DISJUNCTIVE CONCEPTS.
Percept. mot. Skills, Dec. 1965, 21(3), 767-770. (University of Washington, Seattle, Wash.).

Stimulus patterning was found to have a differential effect on the ease with which human
Ss attained conjunctive and disjunctive concepts. 24 undergraduate Ss were given 8 disjunc-
tive training problems and tested on a choice problem for which both conjunctive and disjunc-
tive solutions were possible. On the test problem, more conjunctive solutions were offeredwhen the stimulus dimensions were contained in a single geometric stimulus. More disjunc-
tive solutions were offered when the dimensions were spatially separated on each instance.
The former instances were assumed to allow for more stimulus patterning than the latter. It
was concluded that stimulus patterning imposes a limiting condition on the efficacy of dis-
junctive-concept training, when tested by transfer on a choice problem for which a conjunc-
tive solution is also possible.
R6

25,522
Torii, S. & Uemura, Y. EFFECTS OF INDUCING LUMINANCE AND AREA ON TEST-THRESHOLD LUMINANCE.
Percept. mot. Skills, Dec. 1965, 21(3), 779-782. (University of Tokyo, Tokyo, Japan.).

This experiment measured test-threshold luminance as a function of inducing-field lumi-
nance, using a disc-shaped test field completely surrounded by a contiguous annular inducing
field, and also by varying the area of the inducing-field, for differences in inducing area
may be related to increase in the test-threshold luminance. 2 well-trained Ss dark-adapted
for 20 min. and then viewed a stimulus pattern and light-adapted for 3 min. The threshold
luminances were computed for each S. Results showed that threshold luminance of a disc-
shaped test-field increased with increase in the inducing luminance and was slightly altered
by larger areas of the inducing field. (HEIAS)
R2

25,523
Gescheider, G.A. & Wright, J.H. EFFECTS OF BODY POSITION ON JUDGMENT OF THE POSTURAL VERTI-
CAL. Percept. mot. Skills, Dec. 1965, 21(3), 783-786. (Hamilton College, Clinton, N.Y. &
Wake Forest College, Winston-Salem, N.C.-).

The experiment sought to determine whether body position itself might be a factor influ-encing postural judgments. Each of 60 male Ss made 20 judgments of the postural vertical in
the absence of visual cues. 10 Ss were randomly assigned to each of the 6 experimental con-
ditions defined by left or right lateral tilt in a prone, supine, or sitting body position.
In all conditions Ss consistently underestimated the postural vertical. Significantly larger
errors were made by Ss tilted in the sitting position than by Ss tilted in the prone or su-
pine positions. Performance in the prone and supine positions did not differ. No differ-
ences were obtained between tilting in the left and right quadrants for any of the body posi-
tions. Practice led to a significant decrease in error under all conditions.
R 12

25,524I
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXIII. PSYCHOLOGICAL INDEX NO.19
1912. Percept. mot. Skills, Dec. 1965, 21(3), 787-790. (University of Montana, Missoula,
Mont.).

An alphabetical index of 92 references to work in perception and closely related fields
is presented containing articles from 1912. (HEIAS)

25,525
Stanley, G. EFFECT OF A FRAME ON AUTOKINETIC MOVEMENT INDUCED BY OCULOMOTOR STRAIN. Per-
cept. mot. Skills, Dec. 1965, 21_(3), P79

8
. (Indiana University, Bloomington, Ind.).

The prediction was tested that after induced strain, autokinetic movement should be re-duced or occur very little in the presence of a frame-of-reference. 10 Ss took part in the
study. The apparatus was that used by Gregory & Zangwill (1963) and instructions were simi-
lar except that Ss made estimates in in. of the distance travelled. Mean extent of movement
in in.: a) light alone:18.5+2.1; b) light and frame 4.6+0.2; c) light after induced strain
to the left: 22.1±3.4; d) lTght after induced strain to the right: 24.1±2.7; e) light and
frame after induced strain to left: 3.6+0.3; f) light and frame after induced strain to
right; 2.1+0.2. Conditions b, e, & f resulted in a marked and significant reduction in auto-
kinetic movement. For the last 2 conditions 7 Ss reported no movement at all. It appears
that the autokinetic movement produced by oculomotor strain behaves in a similar way to the
classic effect. (HEIAS)
R4

25,526
Williams, L.G. & Wallen, D.J. GENERALIZING FROM THE CORNEAL REFLECTION TECHNIQUE: A METH-
ODOLOGICAL STUDY. Percept. mot. Skills, Dec. 1965, 21(3), 807-810. (Honeywell Systems &
Research Division, St. Paul, Minn.).

The study objective was to determine how the occlusion of 1 eye and the restraint of head
movement, restrictions commonly imposed when measuring eye movements by corneal reflection,
affected the performance of a perceptual task. The search field consisted of 100 colored
forms, each containing an identifying 2-digit number. Each form was I of 5 shapes, I of 4
areas and I of 5 colors. The fields were displayed on a 48 in. square rear projection screen
68 in. in front of S, with its center at eye level. 12 Ss were run under each of 4 condi-
tions. The times required to locate the target were recorded to the nearest 0.5 sec. ANOVA
was performed.
RI
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25,527
Cavonius, C.R. COLOR SENSITIVE RESPONSES IN THE HUMAN FLICKER - ERG. Socum. Ophthal., ca.
1965, XVSII, 101-113. (Psychology Dept., Brown University, Providence, R.I.). (Reprint)
(AD 621722T

Studies which have attempted to measure selective chromatic adaptation in the human ERG
have demonstrated that although it is relatively simple to selectively depress either the
photopic or the scotopic component, selective effects within the photopic system are very
slight. The study to be described confirms these findings. The human photopic ERG was eli-
cited by rapidly flickering monochromatic stimuli which were presented while the eye was ex-
posed to steady monochromatic adapting fields. Computer averaging was employed to measure
the resulting weak responses. Chromatic adaptation was found to depress responses to stimuli
of all wavelengths about equally, although slight but reproducible selective effects occurred,
These selective effects consisted of a greater depression in the amplitude of responses eli-
cited by stimuli of wavelengths close to that of the adapting field. These selective effects
were very small, and were equivalent to the decrease in response amplitude which could be
produced by lowering stimulus intensity by a few hundredths of a log unit. Some of the im-
plications of these findings are considered in terms of color theory.
R 22

25,528
Teichner, W.H., Christ, R.E. & Fergenson, E. EFFECTS OF TARGET VALUE AND THE INTERACTION OF
SHORT-AND LONG-TERM MEMORIES ON HUMAN INFORMATION PROCESSING. Contract Nonr 3357(06), Proj.
NR 196 043/6 26 64, Rep. 1, Sept. 1965, lOOpp. USB Enaineerinq Psvcholony Branch, ONR Wash-
ington, D.C. (University of Massachusetts, Amherst, Mass.). (AS 471915)

6 major experiments were conducted to examine the effects of target value upon the re-
porting of briefly exposed symbolic data and to consider the interaction of this variable
with a proposed interaction between short- and long-term memory. The accuracy of reporting
the high-valued stimuli was, in general, superior to that of the low-valued stimuli but this
relationship appeared to depend upon the method of payoff employed. It was also found that
as the number of values exceeded two, there were decreasing levels of accuracy. It was con-
cluded that completely unfamiliar, non-naturally sequenced stimuli would have to be used to
successfully investigate the relationship between short- and long-term memory.
R 41

25,529
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXIV. PSYCHOLOGICAL INDEX NO. 20,
1913. Percept. mot. Skills, Dec. 1965, 21(3), 823-826. (University of Montana, Missoula,
Mont.).

96 articles and books dealing with perception and closely related fields are listed alpha-
betically (all from the year 1913). (HEIAS)

25,530
Greer, F.L. USER VOCABULARY IN THESAURUS DEVELOPMENT. Percept. mot. Skills, Dec. 1965, 21
(3), 827-837. (Special Operations Research Office, American University, Washington, D.C.).

A multistep model called the User Approach Model is proposed as an aid for determining
terms to be used in an indexing thesaurus. Information problems and questions are used to
derive words which are directly related: a) to a user's potential need for information; and
b) to the spontaneous language in which a user expresses his request. Search words identi-
fied by a User Approach could provide specifications for human indexers as well as for elec-
tronic equipment fed by character readers. A User Approach is designed to maximize the prob-
ability that words in storage will be matched by the words of system users. The contention
is that information system designers should more explicitly build on the actual language in-
clinations of system users. Empirical comparisons of effectiveness and cost should be made
for the indexing products of variants of the User Approach and for the current Expert and
Statistical approaches to indexing.
R 11

25,531
Harcum, E.R. & Skrzypek, G. CONFIGURATION DETERMINANTS IN.VISUAL PERCEPTION ON BINARY PAT-
TERNS: SUPPLEMENTARY REPORT. Percept. mot. Skills, Dec. 1965, 21(3), 860-862. (College of
William & Mary, Williamsburg, Va.).

The study was designed to test the hypothesis that variables which change the perceived
configuration of the stimulus pattern alter the distribution of errors. 4 stimulus configu-
rations were used. 20 binary patterns of 4 blackened and 4 open elements were each exposed
for .1 sec. to each of 8 Ss, for a total of 4 times under each condition in random sequence.
This study corroborates and extends an earlier conclusion that the discriminability of ele-
ments within tachistoscopic patterns was determined by an organizational process of memory,
rather than by visual sensitivity per se. Since the distribution of errors among elements
of a tachistoscopic pattern was affected by configuration changes in the spacing of the stim-
ulus-elements, authors concluded that the role of mnemonic organizing processes had been
demonstrated.
R3

25,532
Weber, D.S, A TIME PERCEPTION TASK. Percept. not. Skills, Dec. 1965, 21(3), 863-866. (uS
Veterans Administration Hospital, Tucson, Ariz.

This paper describes the use of a novel method and apparatus for the study of time percep-
tion. This method of concurrent comparisons requires temporal discrimination among visual
signals in the absence of appropriate exteroceptive cues. 72 Ss were asked to identify from
a panel of 9 flashing lights the I light containing interflash intervals of fixed duration.
3 intervals under 1.0 sec. were used. A score for each S was obtained by counting the number
of correct identifications of the bulb with fixed intervals between flashes. ANOVA was per-
formed. Sex differences and feedback were significant variables. Duration of interval, use
of rhythm or kinesthetic cues, and practice had little effect on performance.
R7
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25,533
Pitz, G.F. RESPONSE VARIABLES IN THE ESTIMATION OF RELATIVE FREQUENCY. Percent. not. Skills,
Dec. 1965, 21(3), 867-873. (Southern Illinois University, Carbondale, l11.).

6 groups of 20 Ss each observed a sequential series of digits, 4s & 8s, and judged what
proportion (P) of the total was made up by I of the digits. 3 kinds of response were used,
estimates of percentage, the ratio of I frequency to the other, and the 2 frequencies them-
selves. P was varied from .1 to .9, either by holding total frequency constant, or by hold-

ing 1 frequency constant and varying the second. All responses were converted to log ratios,
and the relationship of log estimated ratio to log ratio was found to be generally linear.
There were significant differences in scales of proportion for the 3 response modes, and for
the 2 methods of P variation. Percentages, ratios and frequencies gave different slopes,
which were possibly a function of an assimilation-contrast effect. Differences due to meth-
ods of P variation were thought to result primarily from differences in total frequency at
certain levels of P.
R6

25,534
Mackie, J.B. & Beck, E.C. RELATIONS AMONG AGE INTELLIGENCE AND CRITICAL FLICKER FUSION.
Percept. mot. Skills, Dec. 1965, 21(3), 875-87b. (University of Maryland, College Park, Md.
& University of Utah College of Medicine, Salt Lake City, Utah.).

This study was designed to investigate relations among age, Intelligence, and cff in 29
brain-damaged and 29 normal Ss. The WAIS was administered by trained personnel. The cff
apparatus consisted of a square wave generator driving a glow modulator lamp. Frequencies
ranged from I to 60. The mean cff for the brain-damaged group was 24.14 cps, the normal
group's mean was 29.67. Results indicate no significant relationships among age, intelli-
gence, and cff in the normal group. Within the brain-damaged group cff was significantly
related to verbal intelligence. (HEIAS)
R 10

25,535
Thor, D.H. & Baldwin, R.O. TIME OF DAY ESTIMATES AT SIX TIMES OF DAY UNDER NORMAL CONDITIONS.
Percept. mot. Skills, Dec. 1965, 21(3), 904-906. (Western Michigan University, Kalamazoo,
Mich.).

75 adults were asked to estimate the correct time of day without reference to clocks at
each of 6 times of day from 8:00 A.M. to 8:00 P.M. Significant group mean differences were
found, with underestimation of correct time at mid-day and overestimation at early (8:00-
10:00 A.M.) and later (6:00-8:00 P.M.) times of day.
R 12

25,536
Toppen, J.T. MONEY REINFORCEMENT AND HUMAN OPERANT (WORK) BEHAVIOR: Ill. PIECEWORK-PAYMENT
COMPARISONS. Percent. mot. Skills, Dec. 1965, 21(3), 907-913. (University of Cincinnati,
Cincinnati, Ohio).

2 groups of 10 college male Ss were given different money reinforcement schedules in sin-
gle 1-hr. work periods for each S (following a combination of "pretests" and a questionnaire,
used for reasons described). The work was that of repetitively pulling a manipulandum
against a constant-tension spring requiring 25 lb. of force, horizontally, through 5/8-in.
distance. The control group was paid at a rate of 10e for each 1000 pulls. The test SS were
paid in advance with instructions that they had the job of working at the machine for 1 hr.,

if they wished (though they were required to remain in the room) and were given the maximum
rate of pay ($1.50 per hr.) which it was anticipated the control Ss might earn. The test
Ss were told that their wofk "may provide information on which to base later studies." As
predicted, the control Ss showed markedly greater output (approximately 100A greater) than
that obtained from Ss paid In advance, on a time basis.
R5

25,537
Baird, J.C. STIMULUS AND RESPONSE FACTORS IN SIZE INSTRUCTION EFFECTS. Percept. mot. Skills,
Dec. 1965, 21(3), 915-924. (Associates for Research in Behavior, Philadelphia, Penn.).

In 2 experiments Os adjusted the size of a neat comparison stimulus to match the size of
a distant standard. Different instructions, psychophysical methods, and stimulus figures
were used. In the first experiment 72 Ss were randomly assigned to 6 equal groups differing
in Initial and subsequent size instructions. In the second experiment 40 Ss were divided
into 4 groups. The general results agreed with previous isntruction effects but also sug-
gested that such estimates depend upon the isolated and concordant inflence of several stim-
ulus and response factors.
R 18

25,538
Warren, R.M. LIGHTNESS OF GRAY IN THE PRESENCE OF WHITE. Percept. mot. Skills, Dec. 1965,
21(3), 925-926. (University of Wisconsin-Milwaukee, Milwaukee, Wisc.).

The experiment was designed to study the contrast between white and gray by determining
lightness judgments for a large gray sheet with a small white patch at its center. 30 Ss
took part. The empirical evidence thus far indicates that the square root rule applied for
first lightness judgments of a middle gray by naive Ss when viewing either: a) contiguous
symmetrically displayed white and gray fields; or b) a white patch surrounded by gray; but
not when c) the gray Is seen as a patch against a white background.
R4

25,539
Coules, J., Avery, D.L. & Meskil, A. INFORMATION TRANSMISSION IN A PATTERN DISCRIMINATION
TASK AS A FUNCTION OF INITIAL TASK DIFFICULTY. Percent. mot. Skills. Dec. 1965, 21(3),
927-939. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

Information transmission measures were obtained with the -Fethod of absolute judgments and
learning effebts were evaluated as the nature of the discrimination task varied. 2 experi-
ments were conducted using regular and irregular geometric forms which were tilted in various
degrees from the line of sight. In Exp. I, the judgment task increased in difficulty from
large to fine differences in tilt, whereas in Exp. II the discrimination task was difficult
throughout the experiment. In both experiments the task increased in difficulty because
stimulus uncertainty Increased. Results showed that when the demands of the task are such
that early and sustained high performance is required, it is better if the Os are presented 0
with the difficult task from the start rather than gradually increase Its difficulty. Geo-
metric forms showed significunt differences in the amount of information transmitted.
R 18
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25,540
Eason, R.G., Beardshall, Ann & Jaffee, S. PERFORMANCE AND PHYSIOLOGICAL INDICANTS OF ACTIVA-
TION IN A VIGILANCE SITUATION. Percent. mot. Skills, Feb. 1965, 20(1), 3-13. (San Diego

State College, San Dieg6, Calif. & USN Electronics Lab., San Diego, Calif.).

Changes in performance and in 4 physiological measures during the course of a 1 hr. vigil
and as a function of signal presentation rate were studied. Based on data obtained from 6
Ss during a total of 24 vigils, performance (% correct detections) and skin conductance de-
creased during the course of a vigil, heart rate remained constant, and neck tension level
increased. There was no consistent tendency for Ss to perform at a higher level when signals
were presented at a relatively fast rate than when presented at a slower rate. However,
their performance was differentially affected by presentation rate, some performing better
during the fast rate, some during the slow rate, and others showing no change. A positive
relationship was found between the relative performance level manifested during the 2 rates
(fast rate expressed relative to slow) and the relative magnitudes of skin conductance, heart
rate, and neck tension level. The results were interpreted as supporting the hypothesis that
variations in vigilance performance are in part determined by changes in activation level.
The feasibility of recording physiological information in order to ascertain more accurately
which factors are contributing to variations in performance in a given vigilance situation
seems to have been demonstrated.
R 17

25,541
Oyama, T. & Akatsuka, R. EFFECT OF COLOR-SIMILARITY ON THE SIZE-ILLUSION OF TRIPLE CIRCLES.
Percept. mot. Skills, Feb. 1965, 20(1), p14. (Hokkaido University, Sapporo, Japan).

It has been shown that the size-illusion of a double circle is not affected by the sim-
Ilarity in color of the 2 circles. The present study re-examined this problem for triple
circles. Munsell-type colored papers were pasted on a white card to form the standard stim-
uli, their diameters were 90, 60, & 30 mm and the width of their outlines was 2 mm. 10 dif-
ferent color-combinations were used. The comparison stimuli were a series of outline circles
drawn in India Ink on white cards, with diameters varying in I mm steps from 48 to 72 mm. 6
Ss were instructed to compare binocularly the middle circle of the standard stimulus with
the comparison stimulus. The method of limits was used. An analysis of variance showed that
the middle circle appeared equal in size whether it was the same color as the outer circle
or as the inner circle, and suggests that this illusion has little relation to perceptual
grouping for which similarity is very important. Control experiments showed that the middle
circle of 3 concentric circles of the given size-ratios generally appears larger than a
single circle of the same physical size probably because the enlarging toward overestimation
effect of the outer circles is stronger than the shrinking effect of the Inner circle.
(HEIAS)
R2

25,542
Nickerson, R.S. RESPONSE TIMES FOR "SAME"-"DIFFERENT" JUDGMENTS. Percept. mot. Skills, Feb.,
1965, 20(I), 15-18. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

In this reaction time (RT) experiment S's task on each trial was to decide whether or not
the second of 2 English consonants displayed sequentially on a cathode ray tube, was the
same as the first and to signify his decision as quickly as possible by pressing 1 of 2 re-
sponse keys. On half of the 64 trials of each run the second letter was the same as the
first; on the other half it was randomly selected from the remaining 15 of 16 originally
chosen consonants. 4 female college students each had I run for each of 22 days. Responses
indicating that the second letter of a pair was different tended to have longer RTs (p<.Oll
sign test). The mean difference between the 2 types of RT was 45 msec. 20 additional Ss
were each given I 

6 4
-trial run with the same task. For 19 of the 20, mean RT was longer

for "different" responses. Mean difference was 80 msec. The experiment raises the question
whether the finding represents a basic characteristic of recognition or discrimination pro-
cesses, or merely reflects a bias in the way in which S verbalizes the task. (HEIAS)

25,543
Morgan, R.F. & Bakan, P. SENSORY DEPRIVATION HALLUCINATIONS AND OTHER SLEEP BEHAVIOR AS A
FUNCTION OF POSITION, METHOD OF REPORT AND ANXIETY. Percept. mot. Skills, Feb. 1965, 20(1),
19-25, (Michigan State University, East Lansing, Mich.).

36 college students individually experienced an hour of sensory deprivation while immo-
bile and wearing translucent goggles. Half the sample spent the hour lying down in a hori-
zontal position; half sitting up. 12 Ss were randomly assigned to each of 3 report methods:
continuous, voluntary, and silent. Anxiety and other S-characteristics were recorded. Sen-
sory deprivation hallucinations (SOH) occurred significantly more often in the horizontal
position. Reported sleeping decreased significantly with higher anxiety and continuous re-
porting. Report method, anxiety, intelligence, sex, daydreaming, and non-SDH visual imagery
were not significantly related to SDH occurrence or vividness. Effects of horizontal posi-
tion were interpreted as due to stimulus generalization from sleep. The horizontal position,
analogous to the sleeping position, elicited SDH which conceivably may be analogous to
dreams.
R 15

25,544
Kennedy, W.A. & Willcutt, H.C. AN EIGHT-DIFFICULTY-LEVEL DISCRIMINATION PROBLEM. Percept.
mot. Skills, Feb. 1965, 20(0), p

2 6
. (Florida State University, Tallahassee, Fla.).

The present report demonstrates that difficulty levels established on a theoretical basis.
for an oddity discrimination problem were confirmed empirically when the difficulty criterion
was S's RT latency between the presentation of the stimulus card and correct discrimination.
4 designs, 1 of which was different from the other 3, were presented on each of 32 stimulus
cards. There were 8 levels of difficulty, defined in terms of the distribution of 32 black
squares on a 64esquare black and white checkerboard. Each card was exposed through an il-
luminated window in a discrimination box. All 32 cards were administered to 720 Negro and

White children at grade levels 2, 4, 7, & 10, under various incentive conditions. Mean
latency RT values suggest a nearly linear relation of RT over difficulty levels. (HEIAS)
R2
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25,545
Bell, R.W. & Jamison, Nancy. EFFECTS OF VALUE OF REINFORCEMENT UPON EXPECTANCY STATEMENTS IN
"GAMBLING" AND ACHIEVEMENT TASKS. Percept. mot. Skills, Feb. 1965, 20(l), 27-32. (Northern

Illinois University, DeKalb, IlI.).

The effects of probability of reinforcement and reward value on expectancy of success were 0
investigated in both learning and gambling tasks. 48 college students were asked to predict
their success rate in correctly anticipating which of 4 lights would next be turned on. For
some Ss the pattern of lights was random. For others a systematic pattern was repeated, per-
mitting learning. 6 groups of 6 Ss each were assigned to the gambling task with 3 levels of
objective probability of reinforcement and 2 levels'of reinforcement value. 2 groups of 6
Ss each were assigned to the achievement task, I for each level of reinforcement value.
Statements of expected success for each block of 10 trials were obtained imenediately after
the completion of the preceding block of trials. An analysis of variance was carried out.
Different probabilities of reinforcement effectively varied the level of expectancy, as did
the gradual learning of the pattern in the learning task. Amount of reward, using poker
chips with cash value, did not significantly alter expectancies of success in either the
learning or gambling (random pattern) task. The implications of the results for expectancy
theories were discussed.
R 12

25,546
Wright, Nancy A. & Abbey, Do.S. PERCEPTUAL DEPRIVATION TOLERANCE AND ADEQUACY OF DEFENSES.
Percept. mot. Skills, Feb. 1965, 20(l), 35-38. (University of Manitoba, Manitoba, Winnipeg,
Canada).

The purpose of the study was to determine whether the Rorschach test could serve as a use-
ful predictor of perceptual deprivation tolerance. The Ss were a group of 21 male students
who had participated in perceptual deprivation studies before. 14 Ss had remained in Isola-
tion for the prescribed period of I wk., while 7 terminated the condition within the first
3 days. Several months later the Buhler-Lefever Standardization of the Rorschach was admin-
istered. All protocols were scored according to the Holt-Havel method for assessing primary
and secondary processes yielding 2 scores: a) Defense Demand; and b) Effectiveness of De-
fense. An Index of Control was derived for each S which was equivalent to the proportion of
Defense Demand to Effectiveness of Defense. The 21 Ss were grouped into High- , Mid- , and
Low-control Groups. A chi square analysis demonstrated that the effectiveness of Ss' con-
trol and defense mechanisms was related to success or failure in isolation. Failure to
tolerate isolation is closely related to a low Index of Control. (HEIAS)
R 18

25,547
Alluisi, E.A., Morgan, B.B., Jr. & Hawkes, G.R. MASKING OF CUTANEOUS SENSATIONS IN MULTIPLE
STIMULUS PRESENTATIONS. Percept. mot. Skills, Feb. 1965, .0Q(), 39-45. (University of
Louisville, Louisville, Ky.).

10 Ss made absolute judgments of electrocutaneous stimuli consisting of from 1 to 3 si-
multaneous stimulations of 6 loci. There were 3 loci in symmetrical positions on either side
of A's body--I on each shoulder blade, 1 on each arm between the elbow and the shoulder, and
I on each side of the body just abouve the belt line. Each S responded with I of 2 response
alphabets during 1I sessions of 41 trials each, over a period of 3 days. Differences be-
tween the 2 response alphabets were not significant, and neither were differences attrib- -
utable to the interaction of the response alphabets with the number of loci stimulated. In-
creases in the percentages of erroneous responses with increases in the number of loci stim-

ulated were both large and statistically significant; these increases were interpreted as
evidence of a central mechanism of cutaneous masking.
R 13

25,548
Schiller, P.M. BACKWARD MASKING FOR LETTERS. Percept. mot. Skills, Feb. 1965, 2_0(1), 47-50.
(Massachusetts Institute of Technology, Cambridge, Mass.).

This study investigated extent of backward masking for letters under conditions where test
stimulus and masking stimulus were the same or different. 2 response measures were used,
detection of location and identification of the test stimulus. The masking stimulus was a
group of 4 letters drawn on a white card. The test stimuli were 16 cards, each carrying I
of the 4 test letters. 4 different test durations were employed: 30, 40, 50, & 60 isec.
The interval between the test and masking stimuli was constant at 3 msec. and the duration of
the masking stimulus was 100 mset. A total of 80 measurements were obtained over a period
of 10 days for each of 9 testing conditions. The data were obtained from I S, but a second
S, tested later, provided similar results. For test letters that differed from the masking
letter, masking effects were maximal when S's task was to identify the letter; minimal when
S indicated the position of the test letter. When the test and masking letters were iden-
tical, the extent of masking was the same with both response measures. The results suggest
that: a) different response measures provide different estimates of interference; and b) the
degree to which response measures differ is a function of the types of stimuli employed.
(HEIAS)
R3

25,549
Sampson, P.B.& Elkin, E.H. LEVEL OF DISPLAY INTEGRATION IN COMPENSATORY TRACKING. Percept.
mot. Skills, Feb. 1965, 20(I), 59-62. (Tufts University, Medford, Mass.)

4 male Ss performed compensatory tracking for 20, 2 min. trials on each of 4 displays

differing in the degree of integration of 2 input signals and ih the presence or absence of

a secondary interference task with each display. The order of superiority of the displays
was consistent with their level of integration, with the most highly integrated display
yielding the best performance. The interference task lowered performance on each display,

but an expected interaction between display integration and interference task did not prove
to be significant. The results failed to support the notion that performance with the best
integrated displays would be less affected by distraction tasks than would performance with
the poorly Integrated displays.
R4
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25,550
Freeman, I. & Adams, June. SIZE-WEIGHT ILLUSION AND ANCHORING OF WEIGHT JUDGMENTS. Percent.
mot. Skills, Feb. 1965, 20(I), 63-68. (University of Alberta, Edmonton, Alberta, Canada).

The study was designed to investigate the effect of the size-weight illusion upon abso-
lute judgments of weights, the illusion being introduced by decreasing the size of an anchor
much heavier than the judged stimuli. 20 Ss were divided into 2 equal groups: the Illusion
Group was presented with the small anchor, the No Illusion Group used the anchor of the same
size as the stimulus series. It was found that the introduction of the size-weight illusion
did not affect the magnitude of the judgment shifts induced. The conclusion is that there
is at least a limitation on the operation of the size-weight illusion through a remote anchor
in an absolute judgment situation. (HEIAS)
R 4

25,551
Hodges, W.F. & Fox, R. EFFECT OF AROUSAL AND INTELLIGENCE ON BINOCULAR RIVALRY RATE.

Percept. mot. Skills, Feb 1965, 20(1), 71-75. (Vanderbilt University, Nashville, Tenn.).

Variation in rate of binocular rivalry alternation was measured in 40 undergraduate males

as a function of physiological arousal induced by threat of shock and as a function of dif-

ferences in verbal intelligence. A wheatstone-type stereoscope was employed. A complete

stimulus field consisted of a colored target seen as figure against the ground of vertical

black-white stripes. Ss reported rivalry changes by means of a switch connected to an event

recorder. Heart rate was measured by a fingertip photocell plethysmograph. Electric shocks

were delivered to the ankles of experimental Ss via zinc electrodes. Control and experi-

mental groups were formed of equal numbers of high and low intelligence Ss; both groups ob-

served rivalry for a total of 8 mtn. Rivalry rates were computed by recording the number of

times S reported a shift from I color to the other during a 2 min. session. The effects of

intelligence, experimental conditions and interactions are not significant. For all Ss

rivalry rate increased significantly over trials (F=9.40, p<.ol). (HEIAS)

R8

25,552
Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XVII. PSYCHOLOGICAL INDEX. NO.13

1906. Percept. mot. Skills, Feb. 1965, 20(0), 96-98. (Montana State University, Bozeman,
Mont.).

This list of 74 items were selected from the 17th Psychological Index as the articles
relevant to perceptual problems. (HEIAS)

25,553
Schappe, R.H. MOTION ELEMENT SYNTHESES--AN ASSESSMENT. Percept. mot. Skills, Feb. 1965, 2O0
(1), 103-106. (Ohio University, Athens, Ohio).

An element of motion cannot be specified in isolation but only in relation to other ele-
ments in the motion cycle. Adherents to time and motion study principles have assumed that
Sall motions can be analyzed into elements and these additively combined as though each was
independent of the others. Studies in which travel distance and manipulation were systemat-
ically varied have shown that elements of each interact with the other. Other studies have
examined the import of perceptual factors and precision in motion cycles and have arrived at

the same conclusion: elements of motion cannot be specified independently but only in rela-
tion to the other elements in the cycle. This contention is related to the Gestalt concept
that the whole is more than the sum of the parts.
R 22

25,554
Winnick, Wilma A. & Dornbush, Rhea L. PRE-AND POST-EXPOSURE PROCESSES IN TACHISTOSCOPIC
IDENTIFICATION. Percept. mot. Skills, Feb. 1965, 20(1), 107-113. (Queens College, City
University, New York, N.Y.).

Results are reported from 2 experiments bearing on right-left retinal differences in
tachistoscopic identification. The first demonstrated a significant right-left difference in
scores for words, but no difference for anagrams interspersed with the words in random suc-
cession. In the second, instructional sets (pre- and post-exposure) set up directional ten-
dencies leading to right-left differences in ease of identification. These findings are
viewed as favoring an attentional rather than a neurological basis for right-left retinal
differences in identification; specifically, they point to the role of previous reading hab-
its in arousing sets conducive to directional eye movements.
R9

25,555
York, E. POST-FLIGHT CHEST DISCOMFORT IN AVIATORS: AERO-ATELECTASIS. BuMed. Proj. MR005.13
0002.18, NADC MR 6516, Rep. 1, Dec. 1965, 7PP. USN Aerospace Medical Research Dept., NADCt
Johnsville, Penn. (AD 623752)

3 jet pilots recently flew high G bank maneuvers, while breathing 100% 02 and wearing
anti-G harnesses, as part of an in-flight project for weapons systems development. As a
consequence, on more than one occasion, all 3 pilots experienced shortness of breath, cough,
and aching in the chest--this latter symptom persisted as long as 3 hrs. following flight.
Physical e~amination was unremarkable. Pulmonary function study revealed a reduction in
vital capacity, immediately following flight, of 20-28% as compared to pre-flight levels
outside the plane. A partial, reversible collapse of lung tissue ("aero-atelectasis") may be
the mechanism for the observed finding, which could conceivably contribute to aircraft acci-
dents, if not modified.
R5
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25,556
Bluhm, P.M. & Kennedy, W.A. DISCRIMINATION REACTION TIME AS A FUNCTION OF INCENTIVE-RELATED
DRQ ANXIETY AND TASK DIFFICULTY. Percept. mot. Skills. Feb. 1965, 20(l), 131-134. (Florida
State University, Tallahassee, Fla.).

This study was concerned with evaluating the effects of incentive-related, transient anx-
iety on discrimination reaction time in terms of task difficulty. Ss were 472 Mobile, Ala-

bama school children equally representing Negro and white races and the fourth, seventh, and
tenth grades. The discrimination task required 32 oddity-problem stimulus cards on which
were presented 4 black-and-white-squared patterns, I of which was different from the other
3. 4 degrees of difficulty were created. The task was presented under conditions of verbal
praise and blame and no incentive. In addition to the discrimination task, each S told
stories of 4 TAT cards. Results of repeated measures analysis of variance indicated that,
although the level of difficulty of the discrimination task is significantly related to speed
of performance, there is no simple relationship between anxiety and task difficulty for
either white or Negro Ss.
R2

25,557
Helm, AiW. & Sinmonds, V. THE SHAPES ANALYSIS, A TEST OF SPATIAL PERCEPTION. Percept. mot.

Skills, Feb. 1965, .0(l), p158. (Psychological Laboratory, Cambridge, England).

The Shapes Analysis is a group test of spatial perception intended for superior adults.

There are 18 2-dimensional and 18 3-dimensional items. Ss are required to complete correct-

ly 12 preliminary examples and have a time limit of 25 min. for the test proper. 40 male

students were given the Shapes Analysis (SA) test followed by the Form Relations (FR) test.

The results showed: a) a significant correlation of 0.64 (p=O.OI) between the SA and FR test;

b) a significant correlation of 0.59 was found between 2- and 3-dimensional scores; c) the

order of SA mean scores for the 4 subgroups was as follows: engineers (M=20.3), scientists

(M=19.8), arts (M=16.3) and irchangersrl (M=I5.0). (HEIAS)

R2

25,558
Buckhout, R. THE BLIND FINGERS. Percept. mot. Skills, Feb. 1965, 20(1), 191-194. (Washing-

ton University, St. Louis, Mo.).

An investigation of tfaphotic digital color sensing"r (finger vision) was conducted with 40

male and 40 female students attempting to detect an odd color with their fingers when normal

visual contact was eliminated. Ss were instructed to place their hands through armholes and

to feel 3 colored papers and locate the different or odd color. The mean number of correct

identifications was 15.16 against a predicted mean of 15. A t-test showed that the group

means did not significantly differ from chance. An analysis of variance showed no signifi-

cant sum differences and nine between the 2 books of stimulus plates. The results did not

support the hypothesis that dermal color discrimination occurs in man. (HEIAS)
R2

25,559
Edgington, E.S. A TYPE OF SPURIOUS CONSTANT ERROR IN MAGNITUDE ESTIMATION. Percept. mot.
Skills, Feb. 1965, 20(T), 199-202. (University of Alberta, Edmonton, Alberta, Canada).

Overestimation of small magnitudes and underestimation of large magnitudes has occurred
in the estimation of magnitudes of various kinds. Causes of 0 & U errors include: a) regres- 0i
sion effect; and b) limit effect. Better experimental control could reduce regression as
well as limit effects. It also could increase the opportunity for genuine constant error to
manifest itself. Limit effect is minimized when S has no assumptions regarding the possible
limits of the stimulus magnitude. (HEIAS)
R6

25,560
Devane, J.R. KINESTHETIC AFTEREFFECT FOLLOWING INTERMITTENT STIMULATION. Percept. mot.
Skills, Feb. 1965, 20(1),219-222. (Villanova University, Villanova, Penn.).

The present study reports an attempt at the development of a KAE similar or parallel to

that obtained through the typical method of study, but employing an intermittent stimulus

rather than the constant width for the inspection width. 22 Ss presented with an inspection
stimulus varying regularly throughout a range with a terminal width of 2 in. showed a KAE

relative to the 2 in. width. Such stimulation is in effect intermittent, relative to the

2 in. width, and permits better control over the amount of inspection stimulation and over

the time relationships between inspection and distraction than does the typical inspection
stimulation employing an inspection stimulus of constant width.
R6

25,561
Hack, J.M., Robinson, H.W. & Lathrop, R.G. AUDITORY DISTRACTION AND COMPENSATORY TRACKING.
Percept. mot. Skills, Feb. 1965, 20(l), 228-230. (Douglass College, Rutgers University,
New Brunswick, N.J.).

As a partial replication of a study reporting no differences in compensatory tracking due
to an intermittent auditory distraction, the current study included control of individual
differences and a more sensitive measure of tracking performance. 20 Ss were used. As an
indicant of the general level of psychomotor performance, practice trials were given on a
pursuit rotor. The target was a metal disk 3/4 in. in diameter mounted 3 1/4 in. from the
center of a black bakelite disk. This disk was rotated at a constant speed of 60 rpm. The
experimental task was that of the compensatory tracking of a complex 2-dimensional driving
function (combinations of the sines of .10 cps, .12 cps, & .15 cps) visually presented on an
oscilloscope. Results indicated an initial decrement in performance due to auditory distrac-
tion, followed by an adaptation to the distracting condition.
R5

25,562
Burg, A. APPARATUS FOR MEASUREMENT OF DYNAMIC VISUAL ACUITY. Percept. mot. Skills, Feb.
1965, 20(I), 231-234. (University of California, Los Angeles, Calif.).

An apparatus is described by means of which dynamic visual acuity, or the ability to per-
ceive an object when there is relative motion between the 0 and the object, can be measured.
The system is based on a rotating slide projector (mounted above S's head) by means of which
visual acuity targets are projected upon a cylindrical screen. The apparatus consists basi-

cally of a 35-na automatic slide projector which is mounted in a rotatable cradle driven by
a variable-speed drive motor. A checkerboard acuity target image is projected on a 1WO0
cylindrical screen 2 ft. high and 4 ft. in radius.
R2
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25,563
Greenwald, A..G. SKILL AND MOTIVATION AS SEPARABLE COMPONENTS OF PERFORMANCE. Percept. mot.
Skills, Feb. 1965, 20(I), 239-246. (Educational Testing Service, Princeton, New Jersey.).

A music learning experiment was performed, iloustrating the possibility of isolating cer-
tain components of performance (labeled Skill and Motivation) by using separate measurement
situations for each. 25 fifth-grade children participated in the experiment. Straightfor-
ward application of Hullian theory--which considers that component factors of performance
interact prior to overt behavior and are not thus separable in measurement situations--to
the experiment's data led to a self-contradiction. It was shown, further, that Hull's theory
could be considered consistent with the present data only when certain'assumptions of dubious
plausibility were made.
R3

25,564
Schiller, P.H. 'METACONTRAST INTERFERENCE AS DETERMINED BY A METHOD OF COMPARISONS. Percept.
mot. Skills, Feb. 1965, 20(l), 279-285. (Massachusetts Institute of Technology, Cambridge,
Mass.).

InterNction between successively presented visual stimuli with adjacent contours was in-
vestigated in order to see whether maximal metacontrast which'Ippears typically at intermed-
iate interstimulus intervals (ISI) Is also obtainable when a method of comparisons is em-
ployed where several interference stimuli are shown, only I of which is preceded by a test
stimulus. When such a method is used, for the 2 highly practiced Ss employed in this study,
data showed that the first stimulus was nearly always detectable at intermediate ISIs (50 to
100 msec.). However, when the duration of the test stimulus was very short, its detectabil-
ity decreased as the interstimulus interval decreased, becoming maximal at the shortest in-
terstimulus interval. Similar findings were obtained'with the method of comparisons when the
successively presented stimuli overlapped.
R 10

25,565
Gregsom, R.A.M. & Russell, P.N. PSYCHOPHYSICAL POWER LAW EXPONENT VALUE FOR SUCROSE
INTENSITY. Percept. mot. Skills, Feb. 1965, 20(L), p294. (University of Canterbury, Christ-
church, New Zealand).

The value of Stevens' power law for aqueous sucrose solutions was redetermined, using
cross-modal ratio matching to line lengths. 20 Ss matched ratios based on paired comparisons
of aqueous sucrose solutions in the 0.75 to 10.0 gm/ml concentration range; each S did 3 ses-
sions at I-day intervals. Exponents were fitted separately to each S x session block by
linear regression. Mean exponent was 0.622, with SD=0.154. A tendency to bimodality was
noted in the distribution, and the degree of variability between Ss is of comparable magni-
tude to the differences between exponents for different continua as given by Stevens. No
significant correlation was found between hedonic ratings for the most intense sucrose solu-
tion and the exponent for each S, thus failing to support an hypothesis relating hedonic
gradient to perceived intensity differences. (HEIAS)
R6

25,566
Nickerson, R.S. & Mcuoldrick, C.C., Jr. CONFIDENCE RATINGS AND LEVEL OF PERFORMANCE ON A
JUDGMENTAL TASK. Percept, mot. Skills, Feb. 1965, 20(0), 311-316. (USAF Decision Sciences
Lab., Hanscom AFB, Mass.).

A 4-alternative forced-choice test was administered to 96 Ss. S's task was to attempt to
select the correct alternative from each test item and to indicate his degree of confidence
in his choice on a 5-point rating scale. The objective was to compare the confidence as-
signments of Ss who did relatively well on the primary judgmental task with those of Ss who
did poorly. It was found that Ss who performed poorly on the primary task (LP Ss) tended on
the average to use lower confidence ratings than Ss who did relatively well (HP Ss). Al-
though few used either high or low ratings exclusively, all Ss tended to use I end of the
confidence scale much more frequently than the other. However, whereas HP S5 were fairly
consistent in using the high end of the scale, LP Ss were about evenly divided between those
using the high end and those using the low. For both groups, performance tended to be

monotonically related to expressed confidence. In terms of measures developed by Adams &
Adams, HP Ss made more "realistic" confidence judgments than did LP Ss; however, there was
no striking difference between groups in terms of differences in performance associated with
step increases in expressed confidence.
R6

25,567
Nance, R.D. PACING AND ANXIETY LEVEL ON THE PURSUIT ROTOR. Percept. mot. Skills, Feb. 1965,
20(]), 325-326. (University of Wisconsin, Milwaukee, Wisc.).

The relationship of manifest anxiety to performance level on both the unpaced and the
paced pursuit rotor, as well as to transfer between the 2 kinds of practice, was investigated,
Ss were 40 university men and women with no previous experience. The most obgious relation-
ship with anxiety was obtained in the case of the highly anxious male Ss. High anxiety men
who did paced work first showed good learning curves on both types of work. High anxiety
men who did paced work second showed a good learning curve with most of the impr'vement
occurring, as expected, during the first few trials.
R3

25,568
Knapp, R.H. & Lapuc, P.S. TIME IMAGERY, INTROVERSION AND FANTASIED PREOCCUPATION IN SIM-
ULATED ISOLATION. Percept. mot. Ski,lls, Feb. 1965, 20(l), 327-330. (Wesleyan University,
Middletown, Conn.).

The purpose of the study was to relate the Knapp Time Metaphor Scale to the Myers-Briggs
Type indicator of introversion and to the Hypothetical Isolation Test. 49 male college
freshmen were administered the 3 scales. The propensity to view time in passive-oceanic
images is shown to be positively correlated with introversive tendencies as manifest on the
Myers-Briggs Type indicator and with preoccupation with moral and rational discipline under
conditions of extreme hypothetical personal isolation. The existence of this 3-fold syn-
drome is seen as related to the character and orientation of the ego structure, manifesting
itself in the 3 separate but highly correlated ways.
R2
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25,569
Earl, W.K. & Goff, J.D. COMPARISON OF TWO DATA ENTRY METHODS. Percept. mot. Skills, April
1965, 20(2), 369-384. (Aeronutronic Div., Philco Corporation, Newport Beach, Calif.).

The purpose of this experiment was to measure the effects of a number of display and in-
put variables on the relative speed and accuracy of input performance when using point-inand type-in data entry methods for entering alphabetical material into automatic data pro-cessing machines. The factors tested in the experimental design were: types of arrangement
of display material, density of material, different types of input tasks, typing ability,
sex, and relative location of the keypunch device to the operator. 12 male and 12 female Ss
were employed in the study. Each S was tested twice under each of the 120 experimental con-
ditions, resulting in 240 trials for each S. The major finding of this study was that the
p6int-in data entry method was a more accurate input technique than either the type-in or
mixed point-in type-in data entry methods when measured under the effects of the independent
variables.
R3

25,570
Tobias, J.V. BINAURAL RECORDINGS FOR TRAINING THE NEWLY BLIND. Percept. mot. Skills,
April 1965, 20(2), 385-391. (US Civil Aeromedical Research Institute, Oklahoma City, Okla.).

This study investigated the hypothesis that travel behavior is modified through training
with binaural recordings. 10 men and 10 women with normal vision and hearing served as Ss.
Ss with normal vision and hearing were asked to follow a sound through a series of rooms
while walking blindfolded. Ss who were previously trained (by listening to short binaural
recordings of sounds similar to those they had to follow while blindfolded) made their tour
at a significantly slower rate than those who were given no previous experience of any kind.
The relative slowness produced by training suggested that experience leads Ss to behave more
cautiously and to listen to their surroundings with somewhat greater attention. The use of
such recorded training materials for the newly blind thus provides an adequate early step
toward rehabilitation.
R4

25,571
Hildt, M.T. & Van Liere, D.E. INFLUENCE OF TEST FIGURE DEPTH CUES ON THE SPIRAL AFTEREFFECT.
Percept. mot. Skills, April 1965, 20(2), p39

2
. (University of Colorado, Boulder, Colo.).

This study was designed to determine whether the depth cue characteristics of the test
figure would affect the spiral aftereffect. The inspection figure was a black-on-white, 2-
throw, apparently contracting Archimedes spiral. 2 test figures were used, 1 of which con-
tained depth cues. 34 of 38 Ss reported approaching motion of at least 1 of the 2 test fig-
ures. Results were calculated only for those Ss who reported an aftereffect. In subgroup
comparisons by t-test there were no significant effects of test figure order or presentation
or eye used. The mean aftereffect durations were 14.68 sec. for the depth-cued and 9.09
sec. for the non-depth-cued test figures. Results demonstrate the facilitating effect of
depth cues in the test figure on the spiral aftereffect. (HEIAS)
R3

25,572
Borko, H. A FACTOR ANALYTICALLY DERIVED CLASSIFICATION SYSTEM FOR PSYCHOLOGICAL REPORTS.
Percept. mot. Skills, April 1965, 20(2), 393-406. (Systems Development Corporation, Santa
Monica, Calif.).

A sample of approximately 1000 abstracts was obtained from Psychological Abstracts and
keypunched for computer processing. Based upon a frequency distribution of words in these
abstracts, 150 tag-terms were selected. These terms were intercorrelated on the basis of
their co-occurrence in documents, and the resulting matrix was factor analyzed. The factors
were Interpreted as representing classification categories. These were compared with, and
shown to be similar to, the APA classification system. The study demonstrates that it is
possible to determine the basic dimensions of a collection of documents by an analysis of the
words used in their abstracts.
R5

25,573
Applewhite, P.B., Paulhe, G.P. & Thompson, D.A. FREQUENCY DISTRIBUTION SHAPE AND WORK OUT-
PUT. Percept. mot. Skills, April 1965, 20(2), 407-408. (Rehabilitation Medicine Div., Stan-
ford University Medical School, Stanford University, Stanford, Calif.).

This experiment was designed to see how the shape of frequency distributions, plotting
time-to-assemble-one-unit as the abscissa and frequency-of-occurrence as the ordinate, would
vary with changes in the dean output, the average number of units produced. 40 college stu-
dents were asked to perform a complex assembly task at 4 different levels of speed ranging
from 'ýslovl' to rras fast as possible', for a period of 15 min. for each level. The results
indicate that changes in the mean performance times are accompanied by changes in the para-
meters that reflect the shape of the generated frequency distributions. (HEIAS)
R7

25,574
Karlins, M. & Lamm, H. SEX DIFFERENCES AND MOTOR TASK PERFORMANCE. Percent. mot. Skills,
April 1965, 20(2), p430. (Princeton University, Princeton, N.J.).

In this experiment designed to investigate possible performance differences between men
and women on a hand-eye coordination exercise, 50 male and 50 female Ss performed a simple
repetitive motor task of filling Xs in circles, as rapidly as possible, for 50 min. Find-
ings: a) no sex difference during the first 5 min.; b) no significant sex difference in per-
formance In the total 50 min.; c) Ss performed faster during the first min. than during the
fifth min. (p<.O); d) performance was more rapid during the time block 6-10 min. than dur-
ing the last 5 min. of the task. (HEIAS)
R4
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25,575
Gibbs, C.B. & Logan, 0. TESTS OF THE FUNCTIONS OF PROPRIOCEPTION AND INTERACTION OF SENSES.

percet, not. SkIlls, April 1965, 20(2), 433-442. (Defense Research Medical Laboratories,

Toronto, Canadg).

It was hypothesized that the speed and direction of movement are monitored by propriocep-

tyve feedback and that extent is determined by integrating the rate signals in time (Gibbs,

1954). Consideration of analogous servo mechanisms leads to the following predictions that

were tested and confirmed (p<O.01) in tests using 6 female and 4 male Ss. Input data from

vision or proprioception alone or from both senses will produce rapid, primary adjustments

of equal accuracy. Terminal accuracy was measured to show that the end-points of most re-

sidual errors lie in a limited zone of clear central vision, as required by hypotheses. Var-

ious previous estimates alleging gross inaccuracy of proprioceptors (Ludvigh, 1952; Crawford,

1960) are shown to be erroneous and irrelevant.

R7

25,576

Lathrop, R.G. SOME PRINCIPLES FOR DEVELOPMENT OF NEW MEASURES OF HUMAN CONTINUOUS PERFOR-

MANCE. Percept. mot. Skills, April 1965, 20(2), 45 3-4 5 8. (Chico State College, Chico,

Calif.).

The first section of the article deals with the various measures that have been used to

assess human continuous performance. According to Bahrick, Fitts, & Briggs root-mean-squared

error is the best single measure of tracking performance. 4 general criteria to guide the

development of new measures of performance are outlined. These are concerned with the new

measure's theoretical implications, statistical adequacy, reliability and validity, and re-

lationship to other measures of performance. The application of these 4 criteria are dis-

cussed in relation to a hypothetical measure of performance. Limitations of this approach

for current experimental research are outlined. (HEIAS)

R 14

25,577
Payne, W. ACQUISITION OF STRATEGIES IN GAMING SITUATIONS. Percept. mot. Skills, April 1965,

20(2), 473-479. (USN Training Research Lab., ONR, Washington, D.C.).

The purpose of the study was to determine whether Ss, playing in pairs, would adopt mini-

max strategies on relatively complex 5x5 2-person zero-sum games. 8 college students served

as Ss. 4 5x5 non-saddle-point games were presented on color-coded apparatuses. Ss learned

to approximate the minimax strategies for both sides of each of the 4 games. Differences

in case of learning among games were significant. No transfer of training from I game to

another was obtained. (HEIAS)
R5

25 ,578
Smith, A.H. INTERACTION OF FORM AND EXPOSURE TIME IN THE PERCEPTION OF SLANT. Percept, mot.

Skills, April 1965, 20(2), 481-490. (Defence Research Medical Labs., Toronto, Ontario, Can-

ada).

Groups of 24 Os estimated the slant of a circle and a rectangle (Groups I, II, & III) or

a circle and a square (Group IV) by setting a tilt-rod. The forms were viewed at 45° slant,

monocularly and binocularly, with fixed head, under reduced conditions. Exposure durations

were: for Groups I, II, & IV, 5, 4, 3, 2, I sec., imposed in descending order; and for

Group Ill, 5 3-sen. exposures. Groups I & III left the tilt-rod at the response setting,

and Groups II & IV returned it to vertical, after each response. With reduced exposure,

over-all estimates of slant decreased for the response setting (Group i), but decreased less

(Group IV), or did not change significantly (Group II) for the vertical setting. The dif-

ference between the estimates for the circle and rectangle or square increased with reduced

exposure time due mainly to decrement for the angular forms. The discussion relates the

over-all result to an anchor effect of tilt-rod position, and the trend difference for form

to differential salience of projective outline distortion and convergence.

R 12

25,579
Culbert, S.S. OBJECT RECOGNITION AS A FUNCTION OF NUMBER OF DIFFERENT VIEWS DURING TRAINING.

Percept. mot. Skills, April 1965, 20(2), 491-492. (University of Washington, Seattle, Wash.)

A strip of views of a complex polyhedron was prepared, representing 768 different orienta-

tions of the target in random order. The frame was presented, frame by frame, to 22 Ss.

Their ability to recognize the target was then tested. The strip was then cut in halves of

384 views each. One half was used as a training series for a group of 10 Ss, the other half

was run through twice by a comparable group. The process of halving was continued with a

random selection of 4 segments being chosen after each halving, each segment being used as a

training series for a different group of 10 or 11 Ss. t-tests showed that the number of

different views in the training series, from 12 to 768, made no difference in performance.
(HEIAS)

25,580
Danziger, K. EFFECT OF VARIABLE STIMULUS INTENSITY ON ESTIMATES OF DURATION. Percept. not.

Skills, April 1965, 20(
2
), 505-508. (University of Cape Town, Cape Town, South Africa).

The experiment was designed to verify and extend the observations of Fraisse & Oleron

and provide information about the existence of a relationship between the cognition of dura-

tion and the primary cognition of stimulus change. 40 male students acted as paid Ss. Judg-

ments of the duration of tones increasing or decreasing in intensity over a range of 22 db

were compared with judgments of the duration of tones of constant intensity for stimulus

durations of 2, 4, 6, 8, & 12 sec. The duration of tones of varying intensity was signifi-

cantly underestimated relative to the constant tone at the shorter stimulus lengths. The

effect was only observed for tones of increasing intensity at stimulus durations of 8 sec.

and not at all at stimulus durations of 12 sec, A general inverse relationship between rate

of stimulus change and estimated duration is suggested for stimulus changes above a critical
rate.

R 4



25,581
Aiken, L.R., Jr. LEARNING AND RETENTION IN THE ESTIMATION OF SHORT TIME INTERVALS: A CIRCUIT
AND A STUDY. Percept. mot. Skills, April 1965, 20(2), 509-517. (University of North Caro-
lina, Greensboro, N.C.).

An investigation of the temporal course of learning and retention in the estimation of
short time intervals is reported. In addition, a versatile response feedback circuit used in
this investigation and appropriate for other studies concerned with time estimation or de-
layed responding is described. The experimental design was a 6 time intervals (I 1/2, 3,

4 1/2, 6, 7 1/2, & 9 sec.) by 6 Ss balanced Latin square in which 6 adult female Ss made 10
pre-feedback, 25 feedback, and 15 post-feedback time estimates by terminating a 500-cps stim-
ulus tone when they judged it to have been on for a certain time interval. Feedback consis-
ted of informing S if she had responded too soon, too late, or at the correct time. Analy-
sis of the 1800 absolute differences in msec. between real and estimated interval gave the
following results; a) during the pre-feedback phase, there was a moderate negative relation-
ship between accuracy of time estimation and duration of interval estimated; b) accuracy of
estimation improved on the trial following the first feedback trial, but little further im-
provement during the feedback phase was noted; c) amount of improvement in accuracy of esti-
mation with feedback had a moderate negative relationship to duration of interval estimation;
d) accuracy of estimation declined rather rapidly during the post-feedback phase.
R5

25,582
Gould, J.D. & Schaffer, Amy. EYE-MOVEMENT PATTERNS IN SCANNING NUMERIC DISPLAYS. Percept.
mot. Skills, April 1965, 20(2), 521-535. (IBM Watson Research Center, Yorktown Heights,
N.Y.).

Eye movements of 3 Ss during visual scanning of 15' 211 6x
6 

numeric matrices were studied,
using a modification of the Mackworth eye-marker apparatus, as a function of frequency of
target numeral (0 to 7), digit scanned for, and learning (176 trials). The results indicated
that time to scan varied significantly with both frequency and target digit, and these time
differences were reflected by significant departures from the over-all average number of fix-
ations (18), while average duration of fixations (.31 sec.) remained relatively constant.
The average durations of fixations on target numbers (.32 sec.) and non-target numbers (.30
sec.) were not statistically significantly different. Average center-to-center distance be-
tween the closest fixation and a target number was 2' 28' and this distance differed among
digits, being 2' 42' for the most quickly recognized and I* 36' for the most difficult to
recognize. The results indicated the possible role of eye movements in information process-
ing.
R 16

25,583
Barendregt, J.T., Van Bergen, C.N.A. & Van Nooten, W.N. POSITIVE AND NEGATIVE HYSTERESE
EFFECTS ON CRITICAL FLICKER-FUSION THRESHOLDS. Percept. mot. Skills, April 1965, 20(2),
p536. (University of Amsterdam, Amsterdam, Holland).

In determining the critical flicker-fusion (cff) threshold the method of constant stim-
uli and that of ascending and descending intermittence of the light in the stimulus field
may be used. The present investigation tested the hypothesis that differences in speed of
ascending or descending intermittence, are responsible for the discrepancy in empirical re-
sults. Sinus-shaped modulated light of 24 cps was used. There were 2 conditions (ascending 0
modulation from 10 to 209 and descending modulation from 20 to 10/) and 6 speeds (10, 20,30, 40, 50, & 60 sec. to change from 10 to 20/ or from 20 to 10% modulation). 6 Ss indivi-
dually were given 6 trials, under each speed and condition, making 2 (conditions) X 6 (speeds)
X 6 (trials) = 72 trials for each S. Conditions were alternated; speeds were randomized. S
sat in a small unlit room, I m. from a wall on which a lighted square of about 150 cm

2 
was

projected. In the middle of the square was a fixation point. Between trials the projected
light remained on. S pressed a button to stop change in modulation depth and indicate that
he had reached the cff threshold. For each of the 6 Ss a reversion of cff was found. The
cff thresholds were determined by the method of constant stimuli. These correlated highly
with the ordinates of intersections of their ascending (fusion-flicker) and descending
(flicker-fusion) threshold curves.
R3

25,584
Nelson, T.M. & Vasold, P.C. DEPENDENCE OF OBJECT IDENTIFICATION UPON EDGE AND SURFACE.
Percent. mot. Skills, April 1965, 20(2), 537-546. (University of Alberta, Edmonton, Alberta,
Canada).

The importance of characteristics of edge and surface to object recognition was investi-
gated. Recognition times of 32 male Ss were established for samples of positive and negative
prints made from photographs. of 20 common items. Prints were presented in likely order of
ascending difficulty. The beginning exposure time of each print was fixed at .01, .02, or
.05 sec. depending on whether the pilot study indicated easy or difficult observation. Time

was increased by fixed amounts until S gave 3 identical responses and was willing to assert
satisfaction with his identification. Median recognition times were computed. Results show
that identification depends upon the extent to which photic zones and gradients defining the
surface maintain their inter-relationships. Dependence upon surface increases with the dif-
ficulty of identification.
R ID

25,585
Pease, V.P. & Sticht, T.G. REACTION TIME AS A FUNCTION OF ONSET AND OFFSET STIMULATION OF"THE FOVEA AND PERIPHERY. Percept. mot. Skills, April 1965, 20(2), 549-554. (University of
Arizona, Tucson, Ariz.).

The purpose of the study was to determine the relationship between RT and the onset and
offset of a visual stimulus when: a) stimulation was restricted either to the fovea or to the
periphery; b) a wide range of stimulus values was employed; and c) a small (20') stimulus
area was used. 3 male Ss were used after many hours practice. RTs were obtained for the
onset and offset of luminous stimuli of 31,400 mL, 314 mL, and 198 mL, presented in the fovea
and periphery. An ANOVA showed that in the periphery offset RTs are longer than onset RTs.
The opposite is true for the fovea. In both the fovea and periphery the differences between
the onset and offset RTs decrease as the luminance increases. (HEIAS)
R 10
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25,586
Fieandt, K.V., Ahonen, L., Jaervinen, J., Lian, A. COLOR EXPERIMENTS WITH MODERN SOURCES OF

ILLUMINATION. Percept. mot. Skills, April 1965, 20(2), 555-556. (University of Helsinki,

SHelsinki, Finland).

2 experiments are reported in which incandescent bulbs and fluorescent tubes were applied

alternately. In the 1st experiment on chromaticity contrast using 3 Ss, complementary colors

were applied. When the surrounding field was blue, fluorescent illumination (FL) strength-

ened contrast induced on a surrounded yellow field. In the second experiment 12 Ss were

used, and red and bluish-green were used as complementary colors. A red surrounding field

yielded strongest contrast effect under incandescent light (IL). The perimetric thresholds

of all colors were increased when changing from IL to FL, i.e., they could be recognized

further out in the periphery. The rise was strongest for blue. (HEIAS)
RI

25,587
Koehler, W. MOVEMENT AFTEREFFECTS AND FIGURAL AFTEREFFECTS. Percept. mot. Skills, April

1965, 20(2), 591-592. (Dartmouth College, Hanover, N.H.).

Recent work on certain movement aftereffects has shown that the duration of such effects

is greater in the lower half of the visual field than it is in the upper half. This finding

is said to be opposed to the theory of figural aftereffects developed by Koehler & Wallach.

Closer examination of the situation shows that the new facts agree with the theory.

25,588
Revusky, B.T.L., Moore, J.W. & Ezendolet, E. CONDITIONING OF THE HUMAN VESTIBULAR SWAY RE-

SPONSE. Percept. mot. Skills, April 1965, 20(
2
), 593-600. (University of Massachusetts,

Amherst, Mass.).

57 human Ss participated in a demonstration of conditioning of the postural sway response

elicited by low current sinusoidal electrical stimulation of the vestibular apparatus. In

addition to a conditioning group which received paired presentations of a tone CS and vestib-

ular stimulation, there were 3 control groups: a group which received the CS alone, another

which received the UCS alone, and a third which received random unpaired presentations of the

CS and UCS. A score was devised to quantify the change in swaying following stimulus presen-

tation relative to a pre-trial baseline level; the results were subjected to ANOVA.

R5

25,589
Haber, R.N. AUTOMATIC MEASUREMENT AND RECORDING OF LATENCY DATA. Percept. mot. Skills,

April 1965, 20(2), 605-608. (University of Rochester, Rochester, N.Y.).

A method of recording latencies is described, which is used in conjunction with an IBM

024 keypunch. In this way, it is not necessary for the latency to be read and recorded

visually, since it can be punched in digital form directly onto IBM cards. A number of ap-

plications are briefly enumerated, including a more detailed description of the use of a

single system to record successive response times as S progresses through timed segments of

a pathway.
R3

25,590
Andreas, B.G. & Miller, L. PROBABILITY OF RESPONSE REPETITION IN SERIAL MOTOR PERFORMANCE AS

A FUNCTION OF NUMBER OF PREVIOUS OCCURRENCES. Percept. mot. Skills, April 1965, 20(2), 609-

613. (University of Rochester, Rochester, N.Y.).

The probability of response repetition in a serial perceptual-motor performance was stud-

ied as a function of the number of previous occurrences of each particular response. Data

from 44 college students performing a letter-maze task showed the function to be a negatively

accelerated curve with p increasing from around .50 after 1 repetition to almost 1.00 after

7 or 8 repetitions. Number of previous occurrences was claimed to be a better determinant

of repetition than ordinal trial number for purposes of theory testing. Further study was

suggested with a technique to reduce perceptual search demands.
R2

25,591
Cobb, J.C., Evans, F.J., Gustafson, L.A., O'Connell, D.N., et el. SPECIFIC MOTOR RESPONSE

DURING SLEEP TO SLEEP-ADMINISTERED MEANINGFUL SUGGESTION: AN EXPLORATORY INVESTIGATION.

Percept. mit. Skills, April 1965, 20(2), 629-636. (University of Pennsylvania, Philadel-
phia, Penn.).

The study was designed to investigate the phenomenon of sleep-administered, and sleep-

elicited suggestion. Complex meaningful suggestions were given during various stages of

physiological sleep as defined by EEG monitoring to 4 Ss high and 4 Ss low in hypnotizability.

All the high hypnotizability Ss gave accurate behavioral responses while remaining asleep,

but none of the low hypnotizability Ss did so. Specific response to sleep-administered sug-

gestion was obtained only during Stage I periods. These results show the feasibility of

using a sleep-sleep model for the investigation of complex, meaningful interactions in the
sleeping S.

25,592
Ochberg, F.M., Pollack, I.W. & Meyer, E. REPRODUCTION AND ESTIMATION METHODS OF TIME JUDG-

MENT. Percept. mot. Skills, April 1965, 20(2), 653-656. (Johns Hopkins Hospital, Baltimore,

Md.).

2 methods of time judgment, the method of reproduction and the method of estimation, were

compared. Ss were 10 women blindfolded after ocular surgery, 10 women not blindfolded after

ocular surgery, and 10 visually normal female employees of the hospital. Time judgment tasks

were administered on 5 consecutive days. Mean scores were compiled for all Ss and subjected

to an ANOVA. The reproduction task was handled equally well by all groups, and time esti-

mates were given with greater accuracy and reproducibility than for the estimation task. On

the other hand, the method of estimation led to differential performance among groups, with

greatest accuracy and least variance in the working group, and least accuracy with greatest

variance in the blindfolded group.
RO -
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25,593
Stone, H. & Bosley, J.J. OLFACTORY DISCRIMINATION AND WEBER'S LAW. Percent. mot. Skills,
April 1965, 20(2), 657-665. (Stanford Research Institute, Menlo Park, Calif.).

Acetic acid and propionic acid were used with 3 reference stimuli to test Weber's Law in

olfactory discrimination. 9 Ss underwent a I-day familiarization period. The olfactometer
was employed, and the method of testing was the forced-choice, constant-stimulus method. 6

samples, evenly spaced above and below the reference, were compared by S to the constant
stimuli. The data have provided additional evidence that jnds are a constant fraction of the
stimulus strength. A linear plot of the difference limens and stimulus intensities has

yielded a K of 0.28 for olfactory discrimination in man. The treatment of data derived from

tests above the 50! limen and the over-all concept of jnd discrimination are discussed.
(HEIAS)
R 12

25,594
Pishkin, V. & Shurley, J.T. AUDITORY DIMENSIONS AND IRRELEVANT INFORMATION IN CONCEPT
IDENTIFICATION OF MALES AND FEMALES. Percept. mot. Skills, June 1965, 20(3)Part I, 673-683.
(US Veterans Administration Hospital, Oklahoma City, Okla. & University of Oklahoma School
of Medicine, Norman, Okla.).

This study analyzes the effects of type of stimulus dimensions and number of irrelevant
dimensions in purely auditory concept identification (CI) of older males and females. 60
male and 60 female Os between 25 & 50 yrs. of age were employed. 4 degrees of complexity
and 3 problems with different relevant dimensions were used. All Ss performed until they
either made 16 correct, consecutive responses or responded to a total of 192 stimuli. An
analysis of variance was carried out. CI was negatively influenced by complexity, and fe-
males performed better than males when laterality of CI signal was relevant! Interactions
between dimensions were found; explanation of sex differences in Cl was attempted. (HEIAS)
R 21

25,595
Anderson, T.I. CORRELATION OF AUDITORY AND VISUAL AUTOKINETIC EFFECTS. Percept. mot.
Skills, June 1965, 

2
_O(3)Part I, 697-707. (Mental Health Services Div., San Mateo County,

Calif.).

This study involved an investigation of the relationships between visual and auditory
autokinetic phenomena. An apparatus was designed to obtain quantifiable records of the per-
ceived auditory autokinetic loudness and pitch effects. Several methods were devised to
score these records. When the auditory and visual autokinetic scores were correlated, all of
the obtained coefficients were positive, 4 correlations were significant at the .05 level.
(only I was expected by chance), and I correlation at the .01 level. Some associated un-
answered questions were discussed to indicate certain problems for future investigation. The
statistical analyses indicated a tentative affirmation of the hypothesis that both the audi-
tory and visual autokinetic phenomena are to a significant extent determined by a central,
relatively stable perceptual style. The relationship of this perceptual style to other sta-
ble character traits has been suggested by Voth & Mayman (18). They have reviewed some of
the major dichotomous character typologies (e.g., extroversion-introversion, field dependent-
field independent, etc.) in relation to the visual autokinetic effect. Although further dis-
cussion of these aspects is beyond the scope of this paper, Voth & Mayman propose psycho-
therapeutic as well as heuristic significance to their findings which future study may fur-
ther validate.
N 18

25,596
Dunn, B.E. PERCEIVED SLANT AS A FUNCTION OF RELATIVE HEIGHT. Percept. mot. Skills, June
1965, 20(3)Part 1, p7

0
8. (University of Minnesota, Morris, Minn.).

The study was designed to test the hypothesis that the height of a stimulus object in
the picture plane may be used as a cue to determine relative depth. 6 outline trapezoids
were drawn differing with respect to the relative heights of their left-end and right-end
midpoints. Each of 10 Ss viewed the 6 stimuli from a distance of 2 ft and ranked them from
most to least slanted. The results supported the hypothesis that relative height is a cue
to perceived slant (chi square-hl.l5, p<.O01). The extent to which Ss agreed in their
ranking of the stimuli is indicated by a concordance coefficient of .80. (HEIAS)
R4

25,597
Brown, R.L., Galloway, W.D. & Gildersleeve, K.R. EFFECTS OF INTENSE NOISE ON PROCESSING OF
CUTANEOUS INFORMATION OF VARYING COMPLEXITY. Percept. mot. Skills, June 1965, 20(3)Part I,
749-754. (USA Infantry Human Research Unit, Fort Benning, Ga.).

36 enlisted men identified a series of electropulse messages under varying auditory
noise conditions. 3 levels of message complexity were combined factorially with intermittent
noise, continuous noise, and no-noise conditions. Ss in Simple message groups were asked to
indicate on each trial which I of 5 electrode location was stimulated. Compound message
groups identified both location of stimulation (I of 5 oci) and pulse duration (.2, 1.6, or
2.5 sec.). Finally, Ss in Complex message groups received electropulses at 1 of 5 loci, I of
3 durations, and I of 2 intensities (1.0 or 1.3 v.d.c.). The amount of information transmit-
ted (It) under differing noise conditions did not differ significantly. It did increase sig-
nificantly with an increased number of coded elements. However, discrimination accuracy was
not affected by the increased code difficulty. It was concluded that intense auditory noise
has little effect upon the reception and processing of cutaneously presented information.
R 15

25,598

Goldstein, K.M. STIMULUS REINFORCEMENT DURING SENSORY DEPRIVATION. Percept. mot. Skills,
June 1965, 200(3)Part I, 757-762. (Princeton University, Princeton, N.J.).

The study explores the need for sensory stimulation during sensory deprivation (S.D.).
Confined and nonconfined Ss were compared on time spent button-pressing for visual, auditory,
visual and auditory or no stimulation. Thus, there were 8 treatment groups of 10 human Ss
each. The total amounts of time that Ss in the different treatment groups spent pressing
the button to receive stimulation were treated by a 2x2x

2 
analysis of variance. Ss in con-

finement spent more time button-pressing than did nonconfined Ss. Ss receiving such visual
stimulation spent more time button-pressing than did Ss not receiving such stimulation. No
significant relationships were found between button-pressing behavior and performance on a
variety of tests.
R 17
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25,599
Costa, L.D., Vaughan, H.G., Jr. & Gilden, L. COMPARISON OF ELECTROMYOGRAPHIC AND MICROSWITCH
MEASURES OF AUDITORY REACTION TIME. Percept. mot. Skills, June 1965, 20(3)part I, 771-772.
(Albert Einstein College of Medicine, Yeshiva University, New York, N.Y.).

The contribution of mechanical lag in microswitch closure to total auditory reaction time
was evaluated by comparison of RT timed by switch closure with that to the onset of the elec-

tromyographic activity associated with the response. The RT's of 3 Ss to clicks at 10, 30
and 90 db above their individually measured thresholds were obtained. It was concluded that
use of a microswitch for signalling motor response introduces a significant delay in compar-
ison with an EMG measure. Large reliable individual differences in amount of switch lag
were found. Switch lag decreased slightly as intensity was increased.
RI

25,600
Smith, S., Farrel, R.J. & Gonzalex, Barbara K. EFFECTS OF CONTROL-DISPLAY COMPATIBILITY AND
MONITORING CUES ON MULTIPLE-TASK PERFORMANCE. Percept. mot. Skills, June 1965, 20(3)Part I,
781-785. (Boeing Company, Seattle, Wash.).

90 Ss participated in an experiment involving simultaneous performance on warning light,
meter-centering, and tracking tasks. Switch/meter control-display compatibility (natural,
unnatural, and inconsistent) and monitoring tone cues (directional, nondirectional, and no
cues) were varied. Each S performed 40 20-sec. trials under I experimental condition (I of
the 9 possible combinations of the 2 independent variables). Analyses of variance were cal-
culated for each measure and average total task scores for the independent variables were
compared with Duncan's multiple-range test. Directional cues and consistent control-display
relationships resulted in the best performance; absence of tone cues and the inconsistent
relationship resulted in the poorest. Meter-task data revealed no control-display relation-
ship differences but tracking and combined-task data did. Monitoring tone cues significan-
tly improved performance. Multiple-task performance is not necessarily predicted from know-
ledge of single-task performance.

25,601
Fried, C., Rosenfeld, A. & Gerstman, L.J. SEQUENTIAL AND PARALLEL PROCESSING IN BOUNDARY

SELECTIONS ON ONE-DIMENSIONAL PICTORIAL STIMULI. Percept. mot. Skills, June 1965, 20(3)
Part I, 789-801. (Budd Information Sciences Center).

Sequential and parallel scanning models were devised to predict Ss. selections of bound-
aries between dissimilar regions on one-dimensional film strips. The use of this type of
stimulus material is justified and the method of its construction is discussed. Variations
of the original film strips were employed to provide further tests of the models' predicted
boundary choices. The stimuli used were 7 film strips constructed from 7 parallel cross-
sections of an aerial photograph. 5 naive Ss were used, they were asked to dichotomize the
strips by finding the edge of the forest or the point best separating the forest from the
non-forest. The analysis consisted of calculating for each choice-point on the strip the
percentage of the total number of choices made on the strip. Different groups of Ss were
used in the other 4 experiments which were modifications of the original. General agree-
ment was obtained between Ssi boundary selections and those predicted by the models.
R6

25,602
Morikawa, Y. SUCCESSIVE COMPARISON OF VISUAL SIZE: I. POSITIVE TIME ERROR. Percept. mot.
Skills, June 1965, 20(3)Part I, p81

4
. (Waseda University, Totsuka-Machi, Japan).

The experiment was concerned with positive time error (PTE). The stimuli were circles,
each drawn on a sheet of white paper with black line of I mm width and presented by a modi-
fied Dodge's tachistoscope. Each of 5 Os judged the size of the second stimulus ($2) which
had the same diameter as the first or S (30 mm). The amount of inhibition or shrinkage of
S was estimated as a percentage. PresInting SI & S2 in the same position the PTE was found
to decrease as duration of the pause increased. Using a central fixation point, S & S were
presented on the left and right sides. PTE was found to be smaller than in the cale of pre-
senting SI & S in the same location. The amount of inhibition of S to S2 was measured by
the procedure of simultaneous comparisons. No difference was found Between the amount of
inhibition and successive and simultaneous comparisons. (HEIAS)
R2

25,603
Alluisi, E.A. INTERACTION OF S-R COMPATIBILITY AND THE RATE OF GAIN OF INFORMATION. Percent
mot. Skills, June 1965, 20(3)Part I, 815-816. (University of Louisville, Louisville, Ky.).

The purpose of the study was to demonstrate the effect of transmitted information on RT
in school children of different ages and grades, thereby showing the interaction of the rate
of gain of information with S-R compatibility. The 4 Ss were 5, 7, 9, & 11 yr. old boys.
Each S responded to 3 levels of stimulus uncertainty, (Hs), at each level he responded to a
total of 40 numerals equally divided among those in the ensemble used. Median RT's were
computed for each S at each level. An analysis of variance revealed the following signifi-
cant results: a) S-R compatibility was greatest for the oldest child and least for the young-
est (F=165.30, df=3/468); b) RT was influenced by both: Hs and S-R uncertainty; the effect of
Hs on RT was greatest where S-R compatibility was lowest (F=2.87, df=6/468, p<.Ol). (HEIAS)
R3

25,604
Zalosh, Susan & Salzman, L.F. AFTEREFFECTS OF DELAYED AUDITORY FEEDBACK. Percept, mot.
Skills, June 1965, OO(3)Part I, 817-823. (University of Rochester, Rochester, N.Y. & Univer-
sity of Rochester School of Medicine & Dentistry, Rochester, N.Y.).

This experiment was designed to test whether there are aftereffects on speech to delayed
auditory feedback and whether the aftereffects, if any, are a function of the severity of
disruption of speech under the feedback condition. 57 Ss, divided into 3 equal groups, were
exposed to various combinations of delay time and intensity of feedback. Ss read 5 phrases
each 5 syllables long, presented on index cards. 3 measures of verbal performance were ob-
tained and the results were subjected to a one-way analysis of variance. Comparisons of pre-
and post-sidetone responses revealed no evidence of aftereffects on speech. No relationship
to induced severity of speech disruption was found.
R 12
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25,605
Andreassi, J.L. EFFECTS OF INDUCED MUSCLE TENS ION AND AUDITORY STIMULATION ON TACHISTOSCOPIC
PERCEPTION. Percept. mot. Skills, June 1965, 20(3)Part I, 829-841. (USN Training Device
Center, ONR, Port Washington, N.Y.).

The effect of accessory stimulation upon tachistoscopic perception of geometric figures
was studied. In Exp. I 32 Ss were tested on 2 successive days in a complete factorial de-
sign (Subjects x Treatments) in which degree of induced muscle tension (IMT) and level of
task difficulty were manipulated. An IMT level of 1./2 of maximum resulted in significantly
(p<.OI) improved visual perception. In Exp. II artificial pupils were employed to test the
hypothesis that improved performance was due to pupil dilation. 8 Ss from Exp. I were tested
on 5 successive days and performance at 1/2 of maximum IMT was again significantly (p<.05)
improved, thus precluding pupil dilations as the reason for the results obtained in Exp. I.
In Exp. II performance at the middle level of task difficulty benefited significantly (p<.O5)
from IMT. Exp. III investigated the effects of 4 levels of auditory stimulation (white
noise) on tachistoscopic perception in a new group of 32 Ss. Perception was significantly
(p<.05) improved with the 1/4 maximum noise level at the easiest level of difficulty. Re-
suits were interpreted within the framework of the activation concept. Recent neurophysio-
logical data point to the ascending reticular activating system as a possible mediator which
could influence cortical and retinal areas in the facilitation of tasks such as tachistosco-
pic perception.
R 22

25,606
Geiwitz, P.J. RELATIONSHIP BETWEEN FUTURE TIME PERSPECTIVE AND TIME ESTIMATION. Per e.t
mot. Skills, June 1965, 2.0(3)Part I, 843-844. (University of Michigan, Ann Arbor, Mich.).

The study attempted to confirm the hypothesis that the more extended the future time
perspective, the more will S overestimate the length of present: temporal intervals, using
a sample of American college students. 20 male and 20 female Ss were tested individually in
a repeated measures design involving 4 time estimates and a measure of future time perspect-
ive (FTP). The rank-order correlation of FTP with the 12 sec verbal estimate (VE) for pales

was .63 (p<.Ol), while for the 20 sec production estimate (P) it was -. 51 (p<.05). Neither
the correlation of VE12O (.02) nor that for P200 (.24) approached significance. None of the
estimates by females correlated significantly with FTP. This suggests a different subjective
method of time estimation by females, a different construct validity for a female FTP or
both. (HEIAS)
R3

25,607
Smith, S.L., Farquhar, Barbara B. & Thomas, D.W. COLOR CODING FOR COUNTING AND COMPARISON
TASKS USING FORMATTED DISPLAYS. Contract AF19(628) 2390, Proj. 704.0, SR 134, May 1965,
33pp. Mitre Corporation, Bedford, Mass.

The study represents an attempt to extend earlier work to assess the effects of color,
numeric, and symbolic coding using structured displays. 12 Ss were run in several sessions.
The task involved: a) summation and comparison of rows of 2-digit entries in tabular forma-
ted displays; and b) counting classes of displayed items. Displays differed in density
(number of items), structure, and item coding. Consistent differences were found in both
item-counting and row-comparison performance which were related to display density and to
certain of the display structural variables. In addition, use of the relevant color code
resulted in an average reduction in counting time of 72% and a decrease in error frequency
of 86%, where the display format was not related to the task. For the row-comparison task
the respective figures due to color coding were 47% & 43%. Relevant underline coding re-
sulted in a statistically reliable 29% decrease in comparison time. It is con6luded that
color coding can be useful in tasks using structured displays, as in row-comparison tasks.
(HEIAS)
R5

25,608
Weene, P.L. EFFECTS OF RANDOM AND ORDERLY PRESENTATIONS OF VISUAL SEQUENCES. Percept. mot.
Skills, June 1965, 20(3)Part I, 897-903. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

This study explored the possibility that if the effects of random and orderly presenta-
tions are general it is reasonable that these effects can be produced with usual objects as
entries and recognition as the task. Sections of figures were presented visually in random
and orderly sequences. 4 experiments were performed using different groups of college stu-
dents as Ss. Performance measures were subjected to analysis of variance. Later identifi-
cation was easier for orderly sequences and for faster presentations. Fixation and size of
section had no effect.
R6

25,609
Bartlett, N.R. & White, C.T. SYNCHRONIZATION ERROR IN ATTEMPTS TO MOVE THE HANDS SIMULTA-
NEOUSLY. Percept. mot. Skills; June 1965, 20(3)Part I, 933-937. (University of Arizona,
Tucson, Ariz. & USN Electronics Lab., Bureau of Ships, San Diego, Calif.).

The experiment involved 2 parts. In I, 12 Ss made 20 bimanual synchronization attempts
after 6 practice trials. In these attempts S was free to use any technique he chose. The
second part was a detailed examination of 3 well-trained Ss, and was designed to test wheth-
er bimanual synchronization error depended upon the degree to which the response was trig-
gered by cues external to S. Cylinders served as the hand-held pieces making contact with a
metal plate. E started counting operations and S stopped a counter by lifting the appropri-
ate handle. The 12 untrained Ss performed with variation around the means as Ss in a train-
ed Ss the error appeared to be independent of whether the movement was made on signal or at
S's option. (HEIAS)
R4
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25,610
Haward, L.R.C. DRUG-INDUCED FATIGUE DECREMENT IN AIR TRAFFIC CONTROL. Percept. mot. Skills,
June 1965, 20(3)Part I, p95

2
. (Graylingwell Hospital, Chichester, England).

A new central stimulant, 5-phenyl-2-imino-4-oxo-oxazolidine was tested in the context of
air traffic control (ATC) procedure. The complex task included aircraft control, landing
clearance, stacking, and diversion. 20 males, aged 30 to 50 yrs. and of superior intelli-
gence received training. Using a double-blind crossover design, each S underwent 4 2-hr.
experimental sessions in ATC following ingestion of placebo or drug in 20-, 40-, & 60-mg.
doses, respectively, administered 1 hr. before the commencement of the experiment. Findings:
a) vigilance became progressively impaired after 90 min.; b) a placebo had no effect on this
impairment; c) the stimulant in 20-mg. doses significantly reduced this impairment; d) the
drug was more effective when the level of impairment was higher; e) no side effects occurred
at the optimum dose, but were noted at doses exceeding 20-mg.; and f) progressively higher
doses had less effect on the impairment and eventually exacerbated the condition. (HEIAS)

25,611
Buchsbaum, M. & Callaway, E. INFLUENCES OF RESPIRATORY CYCLE ON SIMPLE REACTION TIME.
Percept, mot. Skills, June 1965, 

2
0(3)Part I, 961-966. (Langley Porter Neuropsychiatric

Institute, University of California, San Francisco, Calif.).

The effect of respiration on simple auditory reaction time was studied. In the first
study (N=7), reaction times and respiratory phase data were collected during spontaneous

breaching; in Study 2, (N=15), a warning light signaled S to hold his breath in either in-
spiration or expiration. Both experiments showed faster reaction times with expiration.
This contradictory to reaction time findings reported by other investigators who have studied
effects of respiration. From the date it appears that respiration influences both frequency
of voluntary acts and reaction times.
R 12

25,612

Yensen, R. A FACTOR INFLUENCING MOTOR OVERFLOW. Percept, not. Skills, June 1965, 20(3)
Part I, 967-968. (University of New South Wales, Sydney, Australia).

This study attempted to confirm the observation that overflow activity in the inactive
arm was precipitated by a single flexion and extension of that arm while the active arm
isometrically supported a weight which, under normal circumstances, did not lead to overflow
activity in the contralateral limb. With S in the supine position surface action potentials
from left biceps, left triceps, and right biceps were recorded with a 3 channel DISA EMG.
6 Ss took part. After 20 sec of holding a heavy weight with the right arm, Suas instructed
to flex, extend and immediately relax the left arm. Immediately after this maneuver marked
overflow activity occurred in the left biceps and triceps and continues unabated until the
right arm was relaxed some 20 sec later. These events are probably associated with muscle
spindle functioning.
R3
25,613

Bevan, W., Hardesty, D.L. & Avant, L.L. RESPONSE LATENCY WITH CONSTANT AND VARIABLE IN-

TERVAL SCHEDULES. Percept. mot. Skills, June 1965, 20(3)Part 1, 969-972. (Kansas State
University, Manhattan, Kan.).

12 independent groups were used to ecamine the relationship between response latency and
regularity of signal occurence. In each of 6 groups 20 simple visual signals were presented
sequentially at one of 6 constant intervals. Interval durations were 10, 20, 40, 80, 160,
or 320 sec. For each constant-interval group tested, there was also a variable-interval
group with intervals of the same average duration. For all intervals except one (40 sec.),
the variable-interval groups increasing as a function of the duration of the interval, up to
intervals of 160 sec. For both constant- and variable-interval groups, response latency
varied directly with interval duration.
R II

25,614
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XVIII. PSYCHOLOGICAL INDEX NO. 14,
1907. Percept. mot, Skills, June 1965, 20(3)Part I, 989-992. (Montana State University,
Bozeman, Mont.).

This bibliography contains 97 references to work in perception, listed alphabetically.
All of the articles appeared in 1907, most of them in German. (HEIAS)

25,615
Brown, R.L., Galloway, W.D. & San Guiliano, R.A. EFFECTS OF TIME-SHARING AND BODY POSITIONAL
DEMANDS ON CUTANEOUS INFORMATION PROCESSING. Percept. mot. Skills, June 1965, 20(3)Part 2,
1021-1026. (USA Infantry Human Research Unit, Fort Benning, Ga.).

This study investigated the effects of requiring the concurring discriminations of cuta-
neous stimuli and visual stimuli of varying complexity. 12 Ss were asked to interpret a
series of coded electrocutaneous pulses while engaged in a visual discrimination task of vary-
ing complexity. All Ss performed both tasks in each of 4 body positions (standing, sitting,
kneeling, and prone). Ss were asked to indicate on each trial which I of 4 electrode loca-
tions was stimulated and whether duration of stimulation was .6 or 1.6 sec. A constant in-
tensity of 1.5 v at 60 cps was employed. 3 levels of complexity (no visual stimuli, 4xA met-
ric figures, and 8x8 metric figures) were employed in the visual task. In the cutaneous
task, analysis of information transmitted (it), location errors, duration errors, and total
errors indicate that time-sharing demand significantly impaired performance, whereas varia-
tion in body position had negligible effect.
R 17
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25,616
Wyke, Maria & Chorover, S.L. COMPARISON OF SPATIAL DISCRIMINATION IN THE TEMPORAL AND NASAL
SECTORS OF THE MONOCULAR VISUAL FIELD. Percept. mot. Skills, June 1965, 20(3)Part 2, 1037-
1045. (Neurosurgical Unit, National Hospital, Maida Vale, London, England & Massachusetts
Institute of Technology, Cambridge, Mass.).

A study comparing monocular visual spatial discrimination in temporal and nasal half-
fields was undertaken with the Tuebinger perimeter of Harms (1960). 20 normal male college

students performed a series of spatial visual discriminations in which 'standard" and ''com-
parison"f stimuli were successively presented at varying distances from a fixation point alono
the eid-horizontal meridian. Each S made a total of 200 judgments. He was asked to state
whether the comparison spot had appeared closer to or further from the fixation point than
the standard spot. t-tests were performed on the percentages of correct responses. The re-
sults show that under conditions of relatively prolonged presentation of the test stimuli
(1.0 sec.) monocular visual discriminations of this type are performed better with the left
eye than with the right. The superiority of the left eye was maintained irrespective of
whether nasal or temporal half-fields were tested. Furthermore, for a given eye, there was
no significant difference in the performance of nasal and temporal half-fields.
R 13

25,617
Freedman, S.J., Hall, Sarah B. & Rekosh, J.H. EFFECTS ON HAND-EYE COORDINATION OF TWO DIF-
FERENT ARM MOTIONS DURING COMPENSATION FOR DISPLACED VISION. Percept. mot. Skills, June
1965, 20(3)Part 2, 1054-1056. (Tufts University, Medford, Mass.).

Comparisons were made between the compensations produced by sagittal and by transverse
arm motions under equivalent conditions of exposure and test. 8 right-handed male Ss wore
20 diopter wedge prisms, 4 Ss had base left, 4 Ss base right prisms. Each S was exposed for
3 min. to each type of arm motion and tested with both types. Following exposure to sagittal
motion the means of corrective shifts were 1.80 & 1.52 in for the sagittal and transverse
test motions. The corresponding mean shifts for the transverse motion are .95 & 1.54 in.'
Effects of exposure with sagittal motion generalize more to transverse than vice versa. The
differences may be related to the greater precision of body midline judgments with sagittal
motion.
R5

25,618
Houck, Elaine V., Gardner, D.B. & Ruh], Donna. EFFECTS OF AUDITORY AND VISUAL PRETRAINING
ON PERFORMANCE IN A TACTILE DISCRIMINATION TASK. Percept. mot. Skills, June 1965, 10(3)
Part 2, 1057-1063. (Iowa State University, Iowa City, Iowa.).

3 groups of children were compared for performance in a tactile discrimination task. Group
A had received auditory pretraining; Group V had received visual pretraining; Group C re-
ceived only familiarization with the room and apparatus. The basis of discrimination in all
3 modalities was rtone" vs r"two'r. Each of the 53 Ss was given a total of 40 tactile trials,
and his score was the proportion of correct trials of this possible 40. Both visual and
auditory pretraining facilitated performance in the tactile task. Visual pretraining was
more effective than auditory, in its facilitating effects on tactile discrimination. Find-
ings are not fully accounted for under the heading of learning set, suggesting the need for
a more comprehensive theory of sensory integration. Problems in providing an adequate con-
trol experience with the apparatus without transfer of learning to the final task for Group
C and problems of comparability of tasks in different modalities are discussed.
R 13 0
25,619
Taylor, M.M. NON-ADDITIVITY OF PERCEIVED DISTANCE WITH THE MUELLER-LYER FIGURE. Percept
mot. Skills, June 1965, 20(3)Part 2, p1064. (Defence Research Medical Labs., Toronto,
Ontario, Canada).

4.23 in. "rFeathers" of the Mueller-Lyer illusion without a connect'ing line between the
dips and an equal-sized "Arrowhead" figure were drawn on separate sheets of paper. The in-
terval between the points in each figure was divided by 6 small but clearly visible dots. 8
Ss estimated each possible inter-dot distance, and 7 of the 13 possible distances involving
a point, twice for each figure. For intervals containing each possible number of interpola-
ted dots, the numbers of cases are shown In which the "Arrowhead" figure gave a longer match-
ing line than the "Feathers" and vice versa. The results indicate that it is impossible to
infer the relations of large perceived distances from the relations of their component per-
ceived distances, and hence that there is no single functional relationship (e.g., a power
law) between perceived and physical distance. (HEIAS)

25,620
Benfari, R. & Vitale, P. RELATIONSHIP BETWEEN VERTICAL ORIENTATION IN THE ROD AND FRAME
TEST AND IN A COMPENSATORY TRACKING TASK. Percept. mot. Skills, June 1965, 20(3)Part 2,
1073-1080. (Research Dept., Grumman Aircraft Engineering Corporation, Bethpage, N.Y.).

12 selected naval aviators were given the Rod and Frame Test and were run through an ex-
perimental test involving a compensatory tracking task that had 2 conditions of propriocep-
tive feedback (kinetic and static). 5 Ss, classified as "body oriented," on the Rod and
Frame Test, had a lower RMS roll score on the compensatory tracking than 5 Ss classified as
"frame oriented." In addition to this finding, the Rod and Frame data of the aviator sample
were compared to Witkin's & Asch's data of 1948. A striking similarity on both constant and
average error was observed between Witkin's & Asch's sample and the present group. Explana-
tion for the differences in performance under the 2 conditions of the tracking task for the
2 categories of Ss was offered in terms of perceptual style.
R6

25,621
Smith, O.W. & Smith, Patricia C. AN ILLUSION OF SLANT IN NATURE. Percept. mot. Skills,
June 1965, 20(3)Part 2, p1108. (Cornell University, Ithaca, N.Y.).

A spectacular example of an illusion of slant occurs when College Ave. at Cornell Univer-
sity is viewed from a particular observation point (OP). 25 adult Ss in daytime and 10 at
night estimated its apparent slant in degrees. It was found that: a) all Ss were aware of a
great discrepancy between the apparent and geographical slant of the avenue; b) no S had pre-
viously recognized the illusion. The modal estimate was 45', with a range of 29 to 80°. The
illusion is probably due to effects on perception of an interaction of cues for vertical and
horizontal depths. flEIAS)
R 
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25,622
McKitrick, K.G. BODILY ACTIVITY AND PERCEPTUAL ACTIVITY. Percept. mot. Skills, June 1965,
20(3)Part 2, 1109-1112. (University of South Florida, Tampa, Fla.).

This report describes the results of 2 studies designed to test the hypothesis that there
is an inverse relation between bodily and perceptual activity. In Study I 100 college stu-
dents' bodily movements were recorded by kymograph while they were tested for the autokinetic
illusion, reversible figure-ground, Necker cube reversals, and visual figural aftereffects.
No significant correlations were found between bodily movement and perceptual scores. Study
II involved only autokinetic illusion scores and induced bodily activity of 200 Ss. Signif-
icant linear correlations were found in the expected direction, i.e., bodily movement cor-
related positively with autokinetic latency in both males and females; bodily movement was
negatively correlated with extent of autokinetic movement in females. Female Ss in both
studies showed significantly greater autokinetic latency than males.
R 11

25,623
Farrow, B.J., Santos, J.F., Haines, J.R. & Solley, C.M. INFLUENCE OF REPEATED EXPERIENCE ON
LATENCY AND EXTENT OF AUTOKINETIC MOVEMENT. Percept. mot. Skills, June 1965, 20(3) Part 2,
1113-1120. (University of Texas, Austin, Tex.).

This study was designed to assess the influence of massed and spaced practice on the la-
tency and extent of perceived autokinetic (AK) movement. 28 Ss in the spaced group were
tested on 5 separate occasions following a constant level of dark adaptation, while Ss in the
massed group were tested in I session with an increasing level of dark adaptation. The log-
latency scores (time from onset of AK light to onset of AK movement) decreased across trials
for both groups, while the log-distance scores (verbal estimates of extent of AK movement)
increased for the massed group across trials but not for the spaced group. These results
suggest methodological precautions which should be observed in subsequent studies where auto-
kinesis is used to measure isolation and sensory deprivation effects and in those studies in-
volving repeated AK trials.
R 14

25,624
Harcum, ER. AN ISOLATION EFFECT IN PATTERN PERCEPTION SIMILAR TO THAT IN SERIAL LEARNING.
Percept. mot. Skills, June 1965, 20(3)Part 2, 1121-1130. (College of William & Mary,
Williamsburg, Va.).

The hypothesis was that the mechanisms involved in serial learning which produce the
characteristic bowed curve of errors also operate in the perception of tachistoscopic pat'
terns to determine the distribution of errors among element-positions. If the mechanisms
are in fact the same, isolation of an element in a tachistoscopic pattern will alter the dis-
tribution of errors among elements in the same manner that isolation changes the bowed curve
of serial learning. Since an isolation effect has not previously been found when 0 does not
know of the isolation before the exposure, a postulate of the present experiment is that
prior knowledge of the isolation is critical for the isolation effect. Therefore, in this
study, in which 0 knew of the isolation before exposure of the pattern, it was predicted
that there would be a relative decrease in errors for the isolated element. 20 Ss were used;
they were not told the purpose of the experiment. Performance under isolated conditions was
compared to the unisolated condition. A significant isolation effect was found (p<.OOl,
binomial test) confirming the hypothesis.
R 32

25,625
Cameron, P. & Wertheimer, M. KINESTHETIC AFTEREFFECTS ARE IN THE HANDS, NOT IN PHENOMENAL
SPACE. Percept. mot. Skills, June 1965, 2Q0(3)Part 2, 1131-1132. (University of Colorado,
Boulder, Colo.).

Kinesthetic figural aftereffects (KFAE) were measured in 44 Ss to determine whether satia-
tion occurs in the hands or in phenomenal 3-dimensional space. KFAE of equal sign and mag-
nitude occurred in the hands handling the satiation objects whether the arms were crossed or
uncrossed during the satiation period. Therefore the satiation effect is in the hands, not
in phenomenal space.
R3

25,626
Cahoon, D.D. AN EASILY CONSTRUCTED REACTION TIME APPARATUS. Percept. mot. Skills, June
1965, 20(3)Part 2, 1139-1140. (US Veterans Administration Hospital, St. Cloud, Minn.).

2 methods of modifying a Standard Electric stop clock to serve as a reaction time device
have been described. In 1 method an easily constructed control box is used to interrupt the
power source of the clock. This approach leads to a less accurate apparatus than I construc-
ted by wiring the control box into the clutch control circuit of the timer. However, the
latter modification is more complicatedand relatively permanent.

25,627
Dowling, R.M. VISUAL RECOGNITION THRESHOLD AND CONCURRENT MOTOR ACTIVITY. Percept. mot.
Skills, June 1965, 20(3)Part 2, 1141-1146. (Catholic University of America, Washington,
D.C.).

Recognition thresholds of the words push, pull and part were measured for 36 Os under con-
ditions of pushing, pulling, and no specific activity to test the hypotheses: a) that senso-
rimotor activity would have a threshold-lowering effect on words directionally related to the
activity; and b) a threshold-raising effect for words not so related. The mean recognition
thresholds for the test words were subjected to analysis of variance. Results supporting the
first hypothesis were obtained and discussed as indicating a need for refinement of the gen-
eralized statement, based on previous research, that concurrent activity interferes with per-
ceptual functioning. Failure to observe support of the second hypothesis was discussed as
suggesting the need to consider, as well, the variable of the amount of physical activity
involved.
R 17
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25,628
Churchill, A.V. QUANTITATIVE TACTUAL-KINESTHETIC JUDGMENT. Percept. mot. Skills, June 1965,

20(3) Part 2, 1147-1148. (Defence Research Medical Labs., Toronto, Ontario, Canada).

The results of a previous experiment showed that a bilateral kinesthetic difference did

not obtain when tactual-kinesthetic judgments were made with the left and right hands. The 0
present experiment was designed to eliminate the possible contribution of visual and kines-

thetic figural aftereffects to the directional bias of errors. The same 7 right-handed Ss

were used as in the previous experiment by the author. 9 stimulus rods were presented in

random order to the left and right hands alternately, and S was required to make quantitative

judgments of the diameter of the rods to the nearest 1/16 in. The results confirm those

reported in the 1961 study, in that 48.8%/ of the errors were made on left-hand judgments and

51.2% were made on right-hand judgments. Results indicate that performance was equivalent

with the left and right hands.
R4

25,629
Grossman, J.S. & Hallenbeck, C.F. IMPORTANCE OF TIME AND ITS SUBJECTIVE SPEED. Percept.
mot. Skills, June i5,.2G0(3) Part 2, 1161-1166. (Highland View Hospital).

The hypothesis was tested that persons who tend to judge time to be important also tend to
experience time as passing swiftly. Earlier research has demonstrated that elderly persons,
to whom time is presumed to be quite important, prefer faster images to describe time's pas-
sage than do young adult Ss. In this study, 39 young adults were instructed to value accu-
racy in performing a problem-solving task, while 40 other young adults, matched for age,
education, and IQ, were instructed to value speed in performing the same task. The 2 groups
did not differ in subjective speed of time, as measured by the "Time Metaphor Scale." If

the validity of the present methods is accepted, it is necessary to conclude from these re-
suits that the importance of time is not directly associated with its subjective speed. Di-

rect estimations of 4 brief time intervals were also obtained from the 40 Ss instructed to
value speed over accuracy. Within this group, persons who tended to over-estimate objective
time also tended to prefer slower, more static images to describe the passage of time. This
latter finding was discussed in terms of the decelration of an internal chemical clock as
originally proposed by Hoagland.
R4

25,630
Rosentswieg, J. THRESHOLD PERCEPTION OF THE MOTOR SKILLED. Percept. mot. Skills, June 1965,
2

0(3)Part 2, p11
8 2

. (Texas Woman's University, Denton, Tex.).

183 Ss participated in a study to determine whether threshold levels of sensory perception
in audition, balance, kinesthesia, pressure and vision differed significantly between motor
skilled and unskilled Ss. Ss scoring in high and low quartiles on the Iowa Revision of the
Brace Motor Ability Test, were selected as the skilled and unskilled Ss, respectively. Each
S was tested individually to determine his threshold level of perception in each modality.
Apparatus permitted discrimination among Ss, although no equipment provided true absolute
threshold values. Sensory adaptation time was provided for all the tests, and all instrument
movements were paced by a metronome. 5 successive trials in each modality were given: high-
est and lowest scores were eliminated. The mean score for each modality except audition at
6000 cps tended to favor the motor skilled, but no t was significant. A Sign test indicated
that 6 out of 7 measures were significant (p<.05): 2 in audition, and I each in balance,
kinesthesia, pressure and vision. It was concluded that the absolute level of perceptual
threshold, as measured here, was not a critical factor in the motor performance of these0S~male high school aged Ss.

R1

25,631
Rossi, A.M. & Solomon, P. NOTE ON REACTIONS OF EXTROVERTS AND INTROVERTS TO SENSORY DEPRI-
VATION. percept. mot. Skills, June 1965, 20(3)Part 2, 1183-1184. (Harvard Medical School,
Boston, Mass. & Boston City Hospital, Boston, Mass.).

11 extroverts and 7 introverts were scheduled for 2 sessions of sensory deprivation. Oar-
ing both sessions, introverts produced more button-presses for a promised time-off reward,

and they scored higher on a discomfort index derived from before-after self-ratings of well-
being. Of the 5 Ss who did not complete the study, 3 were extroverts who quit during a ses-
sion and 2 were introverts who quit between sessions. Interest in these results is attri-
buted to their similarity to those obtained in a previous study by another investigator.
SR3

25,632
Chan, A. & Travers, R.M.W. EFFECT OF SENSE MODALITY SWITCHING ON SERIAL LEARNING. Percent.
mot. Skills, June 1965, 20(3)Part 2, 1185-1191. (Educational Research Bureau, University
of Utah, Salt Lake City, Utah:).

Previous research has indicated that, when a serial learning task involves switching

sense modality, learning is depressed. The switching involves a period of about 200 msec.,
which is not a part of the time available for learning. In a serial learning task, with non-

sense syllables, sense modality was switched from the auditory to the visual to the auditory

or the reverse, but only 1 switch was involved in the 7-syllable list. The prediction was

that a depression would be produced in the learni'ng of the syllable following the switch and

that the syllable involved in the switch would be influenced both by the von Restorff effect

and by the reduction in time available for learning as a result of switching. 120 Ss were

randomly assigned to 12 conditions of 10 Os each. At the faster of 2 speeds some evidence

was consistent with predictions.
R4

25,633
Ballou, Susan R. & Corah, N.L. THE PHENOMENAL VERTICAL AND PERCEPTION OF CHANGE IN SPATIAL
ORIENTATION. Percept. mot. Skills, June 1965, 20(3)Part 2, p1

2 0 0
. (Washington University,

St. Louis, Mo.).

Corah (1965) investigated the effects of target starting position and visual field struc-
ture on perceived change in orientation of a rod target rotated at a speed below threshold
for movement. The present study used the same apparatus. 8 conditions were presented to
96 Ss with the rod beginning at true vertical or the phenomenal vertical (PV) frame absent
or present, and frame tilted or vertical if present. Neither the PV or direction of target
rotation produced significant differences in perceived change of orientation. Frame-tilted
conditions produced the greatest lag in detection and the greatest variability in judgments.
The data support the hypothesis that the adaptation level becomes unstable under the tilted-
frame conditions. (HEIAS) 0
R 2
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25,634
Hochberg, I. EFFECT OF PREVIOUS LISTENING EXPERIENCE UPON SEMANTIC PERCEPTION OF SIMPLE AND
COMPLEX TONES. Percept. mot. Skills, June 1965, 20(3)Part 2, 1201-1208. (New York Universi-
ty, New York, N.Y.).

The semantic judgments of 45 presumed naive and 20 sophisticated listeners were obtained
by means of 18 semantic differential scales to 4 acoustic stimuli, 2 pure tones (250 & 400o
cps)-, and 2 complex tones (sawtooth and white noise), to determine whether previous familiar-
ity with specific sounds affected their psychological perceptions. The 18 scales were culled
from a pool of scales and randomly ordered with bipolar terms selected according to the fol-
lowing criteria: a) adjective pairs that described psychological correlates of physical
parameters of sound; b) adjective pairs that described aesthetic judgments of sound; c) ad-
jective pairs that described psycho-physiological reactions to sound; d) adjective pairs that
described personal evaluations of sound. Results revealed that both naive and sophisticated
listeners judged the auditory stimuli in a similar manner, but sophisticated listeners de-
monstrated more extreme responses. It was concluded that previous listening experience with
specific acoustic signals affected the intensity of the psychological meaning evoked by these
sounds, but not necessarily the direction of meaning.
R 13

25,635Perry, N.W., Jr. & Copenhaver, R.M. DIFFERENTIAL CORTICAL HABITUATION WITH STIMULATION OF

CENTRAL AND PERIPHERAL RETINA. Percept. mot. Skills, June 1965, 20(3)Part 2, 1209-1213.
(University of Florida, Gainesville, Fla.).

It was hypothesized that discrete stimulation of central and peripheral retina would pro-
duce differential habituation of the evoked response. In previous studies of habituation of
visually evoked responses only the entire retina had been stimulated. A xenon light of lOg
sec. duration and subtending a visual angle of 2.5' was flashed at 3.8 cps. The normal right
eye of a trained S was stimulated with 150 light flashes. The average response to these 150
flashes was considered as 1 evoked response and also as 1 trial. 20 consecutive trials were
given in a session lasting approximately 25 min. The stimulus was presented centrally, 10'
and 20c nasally on the horizontal meridian for 3 sessions each on 9 separate days. In addi-
tion, all 3 stimulus locations were presented for 14 trials each in a single session of 45
min. duration. A digital computer extracted and quantified cortical evoked potentials re-
corded from the scalp of the S. The habituation of potentials from stimulation of the cen-
tral retina was compared with habituation of potentials from stimulation of 2 peripheral
retinal areas. Habituation was more rapid to peripheral stimulation and also significantly
greater. (HEIAS)
R7
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Hustmyer, F.E., Jr. & Burdick, J.A. CONSISTENCY AND TEST-RETEST RELIABILITY OF SPONTANEOUS
AUTONOMIC NERVOUS SYSTEM ACTIVITY AND EYE MOVEMENT. Percept. mot. Skills. June 1965, 20(3)
Part 2, 1225-1228. (New York State University, Downstate Medical Center, New York, N.Y.).

Spontaneous autonomic nervous system (ANS) activity (GSR) was recorded during rest, and
frequency of horizontal eye movements was recorded during the viewing of 2 different dot pat-
terns by 14 Ss. The same tasks were repeated after a 2- to 4-mo. period. ANS activity dur-
ing rest was found to be quite consistent over time (rho=.75, p<.Ol) as were eye movements.
The within-session rho between eye movements on the patterns was .30 (N.S.) for the first
session and .76 (p<.Ol) for the second session. The rhos of eye movements obtained 2 to 4
mo. apart were .58 (p<.05) for a 6-dot stimulus and .77 (p<.Ol) for a I-dot stimulus. When
eye movements for the 2 conditions were combined, rho was .78 (p<.Ol) between the sessions
separated by 2 to 4 mo.R5

25,637
Hammes, J.A. & Watson, J.A. BEHAVIOR PATTERNS OF GROUPS OF EXPERIMENTALLY CONFINED. Percent
mot. Skills, June 1965, 20(3)Part 2, 1269-1272. (University of Georgia, Athens, Ga.).

In a series of tests, behavior patterns of 2 30-person shelter occupancy groups were
evaluated to determine effects of confinment for 2 weeks under conditions of austerity. Aus-
tere conditions included 8 sq. ft./person living space, water rations of approximately 1.5
qt./person/day, survival biscuit rations of less than 900 cal./person/day without adjuncts,
and sleeping on a concrete floor covered only with 3/16 in. corrugated fiberboard. Os were
assigned to one 4 hr. watch per day. Counts were made every 15 min. throughout each study
of body positions (standing, sitting, and lying), and activities (sleeping, exercise, eating,
recreation, training, conversation, and quiet). The purposes of frequency counts were: a)
to establish a means of detecting the onset of fatigue, depression, and withdrawal symptoms
for the group as a whole; and b) to provide an over-all picture of position and activities of
the group throughout the occupancy. The parallel uniformity of the 2 groups in both measures
suggested high reliability of measurement. Approximately half the confinement period was
spent in the lying position, slightly over 1/3 of the time in the sitting position, and
about 1/6 of the time in the standing position. The most time-consuming activities in order
of magnitude were sleep, quiet reflection, conversation, and recreation. No adverse fatigue
effect was observed. (HEIAS)

25,638
Ammons, Carol H. & Ammons, R.b. PERCEPTION BIBLIOGRAPHY: XIX. PSYCHOLOGICAL INDEX NO. 15,
1908. Percept. mot. Skills, June 1965, 

2
0(3)Part 2, 1273-1276. (Montana State University,

Bozeman, Mont.).

An alphabetical listing of 77 references to work in perception including 43 articles in
German, 31 in English, and 3 in French is presented, (HEIAS)

25,639
Fleishman, E.A. & Fruchter, B. COMPONENT AND TOTAL TASK RELATIONS AT DIFFERENT STAGES OF
LEARNING A COMPLEX TRACKING TASK. Percept. mot. Skills, June 1965, 20(3)Part 2, 1305-1311.
(American Institutes for Research, Washington, D.C. & University of Texas, Austin, Tex.).

Practice on a 3-dimensionsl complex tracking task was given to 203 Ss for 17 sessions ex-
tending over a period of 6 wk. Measures of 3 component performances (azimuth, elevation,
and sideslip errors) and 2 total-performance criterion scores (integrated error and "time on
target"r) were obtained. The intercorrelations of these 5 measures at IS critical stages
along the learning curve were computed. The resulting 5Ox5O matrix of intertrial and inter-
measure correlations was factor analyzed. The differential factor patterns, representing
different combinations of part-whole relationships, provided insights into the skill-learn-
Ing process at different stages of practice, and identified components related to eventual
proficiency on the task.
R 10
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25,640
Nickerson, R.S. RESPONSE TIME TO THE SECOND OF TWO SUCCESSIVE SIGNALS AS A FUNCTION OF
ABSOLUTE AND RELATIVE DURATION OF INTERSIGNAL INTERVAL. Percent. mot. Skills, Aug. 1965,
21(l), 3-10. (USAF Decision Sciences Lab., Hanscom AFB, Mass.).

An experiment was conducted to determine whether both the absolute and the relative du- 0
ration of the SI-S2 interval would affect the response time to the second of two successive
signals (RT2) separated by an interval of brief but variable duration. 4 Ss completed 7
sessions under each of 4 conditions. A session consisted of 50 trials on each of which there
occurred 2 nonslmultaneous visual signals. S's task was to press a telegraph key in response
to the second signal of each pair; no response was required to S . The termination of SI was
coincident with the onset of $2; S2 was terminated by S's response. The independent variable
was the duration of the SI-S2 interval. During an experimental session interval of 5 differ-
ent durations each occurred 10 times. The 4 conditions were Identical in all respects except
for the durations of the intervals used. These ranged in l0O-msec. steps from 100-500 msec.,
300-700 msec. and 500-900 msec. in Conditions 1, 2, 3, respectively. In condition 4 the in-
terval ranged in 200 msec. steps from 100-900 msec. This allowed for comparisons between RTs
obtained with intervals of the same absolute but different relative durations, and conversely•,
with the same relative but different absolute durations. Under these conditions, RT2 varied
inversely with both the absolute and the relative duration of interval over the range of in-
tervals generally associated with psychological refractory period. (HEIAS)
R 14

25,641
Dooley, R.P. & Newton, J.M. TRANSFER OF TRAINING BETWEEN QUICKENED AND UNQUICKENED DISPLAYS.
Percept. mot. Skills, Aug. 1965, 2._(), il-15. (American Institute for Research, Pittsburgh,
Penn. & University of Omaha, Omaha, Neb.).

Transfer effects between quickened and unquickened displays were assessed in terms of sys-
tem error rather than the displayed error used in a previous study (Holland & Henson, 1956)
(HEIAS 6076). 12 Ss were divided into 2 groups of 6, the task was compensatory tracking with
second-order~control. Ss were required to operate a spring-restrained joystick free to move
laterally from the center; each group received 100 I-mln. learning trials on I display and
then was switched to the other display for 5 trials. In both cases, transfer was positive
but incomplete, a confirmation of Holland & Henson's findings. However, Initial practice
with the unquickened display was characterized by high performance variability, and this was
not significantly reduced by previous practice with the quickened display.
R6

25,642
Leckart, B.T. & Bakan, P. COMPLEXITY JUDGMENTS OF PHOTOGRAPHS AND LOOKING TIME. Percept.
mot. Skills, Aug. 1965, 21(l), 16-18. (Ohio University, Athens, Ohio & Michigan State
University, East Lansing, Mich.).

30 normal adult Ss viewed each of 30 color slides of real ojects and places for as long
as they wished. The stimuli had previously been rated on a 7-point scale of complexity and
divided Into 3 groups of 10 each representing 3 levels of complexity; high, low, and middle.
3 scores were obtained for each S: the total amount of time spent looking at pictures of
high, low, and middle complexity. The mean looking times were 13.3, 11.0, and 7.0 sec., re-
spectively showing that judged complexity of the stimuli is positively related to looking
time. Results of an analysis of variance showed that complexity is significant. (CF=54,
df-2/29, p=.O), Individual comparisons between the high-medium difference and the medium-
low difference show both differences to be significant (p=.O). The between Ss varianceIs significant •F=22, df=2/29, p=.O), indicating individual differences in looking times.
These results extend the generality of previous research on the relationship between complex-
ity and visual exploration by showing that the relationship between complexity and looking
time holds true for realistic photographs as well as for designs and line drawings.
R9

25,643
Smith, L.A. INDIVIDUAL DIFFERENCES IN MAXIMAL SPEED OF MUSCULAR CONTRACTION AND REACTION
TIME. Percept. mot. Skillis, Aug. 1965, 21(0), 19-22. (University of Iowa, Iowa City, Iowa.)

50 college men participated in an Investigation of the relationship between standing RT
and the maximal vertical velocity which the body can generate while in contact with the
ground. In response to a stimulus light which was randomly activated at intervals of 1-4
sec., S, who was standing erect on the platform, propelled his body vertically as rapidly as
possible. Prior to and during the jump S used no arm action. The action of Sd' feet leaving
the spring-loaded RT platform stopped a standard S.l: .01 sec. timer. As RT was defined as
that interval of time elapsing between the onset of the stimulus and the first overt movement,
a light strip of wood was strapped behind S's knee joint which kept the legs extended prior
to and during the jump. The nonsignificant correlation of -0.31 indicates that vertical body
speed cannot be predicted from a knowledge of standing RT.
R 11

25,644
Fehrer, Elizabeth. CONTRIBUTION OF PERCEPTUAL SEGREGATION TO THE RELATIONSHIP BETWEEN STIM-
ULUS SIMILARITY AND BACKWARD MASKING. Percept. mot. Skills, Aug. 1965, 21(1), 27-33.
(Brooklyn College, Brooklyn, N.Y.).

The present study is a variation, incorporating an essential control, of an earlier study,
In which It was shown that backward masking (metacontrast) is a direct function to the simi-
larity between test and masking stimuli. The test stimuli were rows of 4 letters. 2 series
of masks were used: a) 8 parallel straight lines, 2 bounding each of the letters; and b)
outline boxes, each surrounding I of the letters, and grids. Similarity was defined in terms
of the ratio of mask to letter size. Letter size remained constant. The line masks varied
from 5/6 to 20 times letter height. With the box-grid series, 3 ratios of mask to letter
size were produced by incorporating the boxes into 2 grids of increasing complexity. It was
shown with both series of masks that letter Identification was most difficult with the most
similar masks, I.e., the shorter of the line masks and the boxes of the box-grid series. The
fact that the short lines masked more effectively than the long ones may simply have been due
to the fact that It was harder to isolate or segregate the letters from the similarly sized
lines. In order to separate the contribution of such a potential perceptual confusion factor,
it was necessary, as a control, to present the letters simultaneously with the masks. This
experiment confirms the earlier finding that similarity in size between test and masking
stimuli is directly related to the extent of backward masking. In addition, it is shown that
this relation is in part due to the greater difficulty In perceptually segregating test from
mask when these are similar in size. The remainder of the effect, however, seems attribut-
able to a retroactive masking effect that varies directly with stimulus similarity. 0
R 6
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25,645
Rosner, B.S. THE POWER LAW AND SUBJECTIVE SCALES OF NUMBER. Percept. mot. Skills, Aug.
i965, 21(1), p4

2
. (Univdrsity of Pennsylvania, Philadelphia, Penn.).

Ekman (1964) (HEIAS 24,425) has offered a derivation of the psychophysical power law from
Fechner's conjecture of a logarithmic relationship of subjective magnitude to stimulus in-
tensity. The derivation assumes that Fechner's 'law' describes subjective responses to num-
bers as well as reactions to conventional prothetic domains. Thus, argues Ekman, magnitude
estimation requires S to match subjective impressions of the stimuli under test to his in-
terval scale of number. The equation of 2 logarithmic functions produces mathematically a
power relationship between their arguments. The author poses the problem raised by Ehman in
a more general form and asked whether subjective responses to number distort magnitude or
category scales in any fashion. In an informal experiment Ss were instructed to scale num-
bers by magnitude estimation in the following manner: "This is an experiment to test your re-
actions to numbers. Whenever I say the number 1137", you must respond with "83". If I say
a number that seems about half as large as 37, you must say 42. In other words you should
reply with a number which bears the same proportion to 83 as the number I say bears to 87."
I E then read a random, replicated sequence of numbers at a rate of about 1 every 2 sec.
Another E wrote down S's replies. Then, after receiving appropriate instructions, S quickly
rated numbers on a 7-point category scale. At the end of the experiment, each S felt that
the task was fairly easy. Neither the magnitude estimates nor the category ratings gave any
indication of non-linear subjective responses to number. Ekman's theory could account for
the linear magnitude estimates. If number were a prothetic continuum, however, the category
ratings should have been non-linear and they were not. The simplest interpretation of the
results in that Ss have a nicely linear subjective scale of number. Acceptance of this in-
terpretation implies rejection of Ekman's derivation of the power law from Fechner's conjec-
ture.
RN

25,646
Miller, G.D., Anderson, D.A. & Simonson, E. FOVEAL FLICKER FUSION USING A MOVING STIMULUS.
Percept. mot. Skills, Aug. 1965, 2jl(l), 43-51. (University of Minnesota, Minneapolis, Minn.)

The relationship between stimulus velocity and the critical-flicker-fusion frequency
(CFF) of an intermittent visual stimulus was investigated by modulating the sweep-speed and
intensity of an oscilloscope beam. When Ss (16) fixated upon a stationary point, CFF showed
an approximately linear increase as a function of velocity. Velocity did not, however, in-
fluence CFF when S fixated on the moving stimulus. The multiple correlation (.68) between
CFF determinations obtained with a stationary stimulus vs those obtained with several differ-
ent velocities implies that the same mechanisms which determined CFF under the former condi-
tion were also operative in the latter. The trend of the bivariate correlations between the
average CFF values for isolated pairs of experimental conditions suggests that an additional
factor, possibly spatial acuity, may have become progressively dominant as velocities exceed-
ed l.08°/sec.
R 17
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Arima, J.K. PERFORMANCE OF NORMAL MALES ON THE HALSTEAD TACTUAL PERFORMANCE TEST UNDER
SEVERE ENVIRONMENTAL STRESS. Percept. mot. Skills, Aug. 1965, 2I(C), 83-90. (USA Combat
Bevelopments Command Experimentation Center, Ft. Ord, Calif.).

Normal soldiers undergoing demanding field maneuvers of varying severity were administer-
ed the Halstead Tactual Performance Test (TPT) under rigidly controlled conditions to deter-
mine the learning function underlying 3 administrations of the test, as is customary in di-
agnostic testing, and to evaluate the effects of environmental stresses on performance. A
control group was not subjected to the stressful conditions. Results showed that differing
levels of environmental stress ddd not affect performance. A strong linear trend described
the learning function. Letting X=], 2, 3 (repeated adinistrations) and Y=minutes to complete
the test, a least squares fit gave the equation y=8.48-l.69X. Of 75 Ss, 7 failed to complete
the test in 10 min. on the first testing, 4 on the second testing (only I repeat failure) and
none failed on the third testing. A dramatic reduction of variability among Ss on the first
and second testings suggests that initially poor performance on the TPT may be related to
factors other than impairment of the tactual sense modality, but inability to complete the
test in 10 min. on the third trial would be distinctly abnormal.
R7
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Elias, M.F., Snadowsky, A.M. & Rizy, E.F. IDENTIFICATION OF TELEVISED SYMBOLS AS A FUNCTION
OF SYMBOL RESOLUTION. Percept. mot. Skills, Aug. 1965, 21(l), 91-99. (USAF Display Tech-
niques Branch, Griffiss AFB, N.Y.).

2 experiments were performed to determine the effect of symbol resolution on speed and
accuracy of identification of televised letters and numbers. Ss viewed 36 symbols 10 times
under 9 conditions of symbol resolution (3 to II scan lines per symbol), and under a solid-
symbol (non-televised) control condition. For most symbols, accuracy of identification ser-
iously deteriorated below 5 lines. Speed performance showed a progressive improvement from
5 to 11 lines but did not reach a level obtained with solid symbols. It was concluded that
11 lines approaches an optimal level of resolution, and that reduction in symbol resolution
much below IIlines should be approached with caution.
R4
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Doolittle, T.L. & Logan, G.A. A DEVICE FOR MEASURING SIMULTANEOUS FLEXION STRENGTH OF BOTH
WRISTS. Percept. mot. Skills, Aug. 1965, 21(l), 121-122. (California State College, Los
Angeles, Calif. & Southwest Missouri State College, Springfield, Mo.).

The use of cable tension methods to ascertain the strength of muscle groups is now widely
accepted. In many research studies a cable tensiometer has been used to determine muscular
strength, however, the writers could find no accepted method to measure the flexion strength
of both wrists simultaneously. A device was therefore designed on which a cable tensiometer
was utilized to measure the simultaneous flexion strength of both wrists. A description of
the device, including the necessary information for its construction and an illustration is
presented. 50 Ss were employed in a test-retest experimental design. Ss were tested on 2
days with 3 trials each day. The highest score of the 3 trials was utilized for the test-
retest comparison. 7 Ss had identical scores while 8 varied only 1 unit on the cable tensio-
meter (less than 2 lbs.) for the 2 tests. It was concluded that the device, when employed
as described, is reliable.
R4
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25,650
Beck, J. & Shaw, W.A. MAGNITUDE OF THE STANDARD, NUMERICAL VALUE OF THE STANDARD AND STIM-

ULUS SPACING IN THE ESTIMATION OF LOUDNESS. Percept. mot. Skills, Aug. 1965, 21(l), 151-156.

(Harvard University, Cambridge, Mass. & University of Pennsylvania, Philadelphia, Penn.).

2 studies are reported. Study I which investigated the effects of the magnitude of the

standard with respect to the standard and the spacing of the loudness stimuli consisted of 0
10 experiments each using 25 Ss. The stimuli were lO00-cps loudnesses spaced in 2 ways: a)

approximately equal intervals on the lambda scale; and b) irregularly. The standard was set

at the lowest, middle and highest loudness presented. The standards were 25, 77, & 101 db

for the uniformly spaced stimuli and 25.81 & 101 db for the irregularly spaced stimuli. The

loudnesses presented were 25, 35, 65, 70, 72, 85, & 101 db re .0002 dyne/cm
2

. Study II in-

vestigated several possible sources of bias and consisted of 3 experiments each using 25 Ss.
The stimuli, again lO00-cps tones, were spaced at approximately equal lambda intervals.

Their db values were the same as those in Study I. The procedure followed was the same ex-

cept that Os were given instructions designed to minimize biases due to the absolute subjec-

tive magnitudes of loudnesses and numbers. The results indicate that: a) the magnitude and

numerical value of the standard may have marked effects on the judgment of loudnesses; and b)
the distributor of the stimuli does not produce notable effects in the over-all form of the

loudness function.
R8
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Gulo, E.V. & Baron, A. CLASSROOM LEARNING OF MEANINGFUL PROSE BY COLLEGE STUDENTS AS A FUNC-
TION OF SENSORY MODE OF STIMULUS PRESENTATION. Percent. mot. Skills, Aug. 1965, 21(1), 183-

186. (University of Maine, Orono, Maine & University of Wisconsin, Milwaukee, Wisc.).

A classroom experiment was performed to determine whether auditory or visual presentation
of meaningful material is more efficient in producing learning. Prose material was presented

to 4 groups of college students, either visually, by giving each S a mimeographed copy of the

material to read, or in the auditory modality, or through a radio, a fifth (control) group
read material irrelevant to the subsequent retention test. A multiple-choice retention test

indicated that with presentation time the same for all Ss, direct reading of the material

(visual) produced retention levels that were higher, than those for the 3 auditory methods of
presentation. This result was explained in terms of the greater practice opportunities

available to the direct reading group and the visual nature of the retention test. The ab-
sence of systematic differences among the 3 auditory groups suggested that when the only

necessary channel of communication is auditory the incidental stimulation provided by the

sight of the person making the presentation does not increase learning efficiency.
R3
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Borghi, J.H. DISTRIBUTION OF HUMAN REACTION TIME. Percept. mot. Skills, Aug. 1965, 21(1),
212-214. (US Veterans Administration Hospital, Palo Alto, Calif.).

The attempts of Stroud & McGill to specify the distribution of human reaction times are
discussed. In this study more than 4,000 visual RTs were collected for one S over a period
of 5 months. The S was highly practiced in making RT responses. A visual discriminator pro-

vided both stimulus and fixation sources. The flash stimulus was provided by a Sylvania

Glow Modulator having a rise and decay time of less than 0.0001 sec. 2 sets of filters were @

employed in order to obtain 2 separate distributions. Observation was foveal. The stimulus
duration was always .003 sec. and S was informed of her time after each reaction. S was

dark adapted for 30 min. before the trials began. Each daily session contained 80 reaction

times under the 2 filter densities and this was later reduced to 40. A normal distribution
was approximated for the particular sensory-motor line studied.
R4
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Dunn. B.E., Gray, G.C. & Thompson, D. RELATIVE HEIGHT ON THE PICTURE-PLANE AND DEPTH PERCEP-

TION. Percept. mot. Skills, Aug. i965, 21(l), 227-236. (University of Minnesota, Minneapo-

lis, Minn.).

Geometric considerations of the 2-dimensional projection of the 3-dimensional visual

field led to hypotheses about the possible effect on depth perception of: relative height in

the picture plane, the type of supplied reference plane, and angle of regard. In 3 experi-

ments 50 Ss, divided into groups of 15, 15, and 20, viewed pairs of equidistant horizontal

rods in front of I of 4 backgrounds, with either an upward or downward angle of regard. The

results confirm the hypothesis that relative height can operate to influence depth perception,

that the type of background influences depth perception In the predicted direction, and that

a response set resulting in a tendency for Ss to see higher objects as farther irrespective

of the reference plane also occurs. The effects of angle of regard and of degree of vertical

separation were not completely elucidated.
R 10
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Kaplan, I.T. & Carvellas, T. SCANNING FOR MULTIPLE TARGETS. Percept. mot. Skills, Aug.

1965, 21(1), 239-243. (New York University Medical Center, New York, N.Y.).

Scanning for a well learned set of targets is just as fast as scanning for only I target.

Most reports indicate that sranning time is never proportional to the number of targets: in

I task even on the first day, 10 targets took only 2 1/2 times as long as I target. However,

the earliest data were collected after S had already practiced searching for the targets, so

the initial relation of targets was not determined. The purpose of this study was to test

the generality of the hypothesis that scanning time for just-learned targets increased in

proportion to the number of targets being searched for. 4 Ss were used. S scanned a list

of random letters looking for 1 to 5 target letters, which were read to him just before the

list was presented. His scanning rate was estimated from a graph of the time required to

find a target at different positions in the list. The more targets S was seeking, the more

slowly he scanned. The time spent processing each non-target letter in the list increased

in direct proportion to the number of targets for which S was searching.

R4
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25,655
Lamb, J. & Kaufman, H. INFORMATION TRANSMISSION WITH UNEQUALLY LIKELY ALTERNATIVES. Per-
cept. mot. Skills, Aug. 1965, 2_(l), 255-259. (University of Connecticut, Storrs, Conn.).

Previous investigators have concluded that the linear relation between reaction time (RT)
and transmitted information found for equally likely stimuli (ELA) does not hold for unequal-
ly likely stimuli (ULA). However, the possibility still exists that a correspondence can be
found by the use of a subjective probability measure. Accordingly, 9 Ss were run on a
choice-RT task under conditions of both ELA & ULA stimuli. The apparatus consisted of a S's
panel, and E's timer and control panel. S's panel contained 9 lights arranged in a semi-
circle 14 in. in diameter; another semi-circle 2 in. smaller in diameter contained 9 response
buttons. A trial commenced when S pushed the home key causing I stimulus lamp to light and
the timer to start. The trial ended when S pressed a button, extinguishing the light and
stopping the timer. The use of subject initiated trials eliminates a source of possible
error present in previous studies. In the ELA condition there were 5 different numbers of
alternatives: 2, 4, 6, 8, & 9 stimulus lights. In the ULA conditions 2 stimuli were always
used but the relative frequency of their occurrence varied, viz., 90/I0, 80/20, 70/30, &
60/40. in each session (I condition) there were 125 trials. Ss were told the relative fre-
quency of occurrence of the stimuli before each session. The results for the ULA data not
only do not support the experimental hypothesis but are completely at variance with previous
results.
R5
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Miller, R.A., Meyer, S.W. & Mader, R. RESEARCH STUDY OF THE BIOMEDICAL ASPECTS OF AEROSPACE
SYSTEMS ENVIRONMENTAL CHAMBER MARK I. PHASE IV. MAN RATING RESEARCH STUDY. VOLUME I. Con-
tract AF 40(600) 1012, Proj. 7778, AEDC TR 65 179, Aug. I165, S3pp. USAF Arnold Enqineerinq
Development Center, Arnold AFB, Tenn. (Missile & Space Div., General Electric Company, King
of Prussia, Penn.). (AD 465038)

This report presents the results of a Man Rating Research Study on the AEDC Mark I Aero-
space Systems Environmental Chamber. The purpose of the study was to determine the modifica-
tions and additions that must be performed on the chamber and its support facilities in order
to permit testing of manned vehicles or shelters. Study areas were concerned mainly with es-
tablishing the support criteria, operational sequences, rescue concepts and manpower require-
ments that are necessary to permit continuous testing over extended time periods. Subsequent
to this phase of the program, these study results were utilized as a basis for establishing
detailed criteria that will permit the evolution of detail designs for the actual "man-rating"
hardware. These detailed criteria are presented in a separate report. (HEIAS 25,821).
R3

25,657
Dimond, S.j. STORAGE OF INFORMATION ABOUT TIME. Percept. mot. Skills, Aug. 1965, 21(l),261-
262. (Trinity College, Dublin, Ireland).

An experiment is described in which the detrimental effects of an auxiliary tactual task

on reaction time to periodically presented light stimuli were studied. RT stimuli were pre-

sented periodically to I group of 20 Ss throughout the experiment and aperiodically to an-

other 20 Ss. During the first half of the experiment both groups performed the RT task while
simultaneously performing a key-pressing task, then both groups performed the RT task only.
When performing the RT task only, the RTs of the "periodic" group initially were of the same
magnitude as those of the "aperiodic" group but on subsequent periodic trials the RTs became

significantly shorter. The tactual task caused considerable interference in the performance
of the RT task. The results support the hypothesis that ability to gauge the time separating
periodically occurring RT stimuli is impaired when S is required simultaneously to perform an

auxiliary task.
R2

25,658
Ammons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XX. PSYCHOLOGICAL INDEX, NO. 16,
1909. Percept. mot. Skills, Aug. 1965, 2.(1), 287-290. (University of Montana, Bozeman,
Mont.).

A bibliography of 116 items dealing with aspects of perception is presented. These were
taken from the Psychological Index No. 16, 1909.

25,659
Roehrig, W.C. AN INSTRUMENT FOR ONE- OR TWO-DIMENSIONAL TRACKING. Percept. mot. Skills,
Aug. 1965, 2a(]), 307-312. (Psychiatry Dept., Columbia University, New York, N.Y.).

A rugged electro-mechanical tracking apparatus of simple, low-cost construction is des-
cribed. The apparatus can be used for I-dimensional tracking by connecting only the longi-
tudinal motor, thus forcing the target to move back and forth in either simple sinusoidal
motion or according to the sum of 2 or 3 sinusoids. The relative phases of the 3 sinusoids
can be rapidly altered, as can the amplitudes (within limits) of each of the sinusoids. The
frequency of the sinusoids can be changed either independently or conjointly. By also con-
necting the cross-feed motor, an essentially unpredictable target path in 2 dimensions is
obtained, and this path can be rapidly altered by changing cams, and/or frequency, amplitude,
and phase of the sinusoids. Movement of the cursor is by low, constant torque lathe-type
controls. The distance the cursor moves per each rotation of the controls, can be altered
for either or both of the controls. A continuous error signal is generated which is direct-
ly proportional to the distance the cursor is off target in any direction.
R2

25,660
Haralson, J.V. AN APPARATUS FOR VARYING SIZE OF RECTANGLES CONTINUOUSLY AND PROPORTIONALLY.
Percept. mot. Skills, Aug. 1965, 210(), 313-314. (California State College, Los Angeles,
Calif.).

In classroom experiments in visual perception one occasionally wishes to vary continuous-
ly the size of a rectangle while holding shape proportionally constant. This is difficult
or expensive to accomplish because of the necessity of varying simultaneously and at differnt
rates the length and width of the stimulus. This can be accomplished with an investment of
about $10.00 worth of materials and a few hours of labor. A simple apparatus with which
size of rectangles can be continuously varied while holding ratio of base to altitude con-
stant is fully described and illustrated.

Ill - 25



25,661
Ammons, R.B.& Ammons, Carol H. MOTOR SKILLS BIBLIOGRAPHY: XLIV. PSYCHOLOGICAL ABSTRACTS,
1964, VOLUME 38; FIRST HALF. Percept. mot. Skills, Aug. 1965, 2j(I), 315-318. (University
of Montana, Bozeman, Mont.).

This bibliography includes an alphabetical listing of 99 articles on motor skills.

25,662
Bokander, I. TIME ESTIMATION AS AN INDICATOR OF ATTENTION-AROUSAL WHEN PERCEIVING COMPLEX
AND MEANINGFUL STIMULUS MATERIAL. Percept. mot. Skills, Aug. 1965, 2L(1), 323-328. (Lund
University, Lund, Sweden).

The covariation between time estimation and simultaneous perception of visual stimuli
chosen to evoke different amounts of attention-arousal was studied. The 4 stimulus pictures
were black and white photographs. 2 of the stimuli (A & C) were chosen as having greater at-
tention value or arousal potential. The pictures were always projected in the following
order: A, D, B, A, C, B, D, C, A, D, B, A, C, B, D. 19 Ss were instructed to press a button
to project a picture on the screen and to release the button when they thought that 7 sec.
had elapsed. Pictures with high attention-value or arousal potential slowed the conscious
interval clock as compared with more neutral pictures. The loss of attention-value in the
loaded pictures after prolonged confrontation could be observed Ss' time estimations. At
the end of the experimental session the difference between pictures with initially different
attention-values disappeared in the time estimations.
R3

25,663
Bernstein, I.H., Siegel, E.M. & Segal, E.M. ABSOLUTE JUDGMENTS UNDER THREE VIEWING CONDITIONS,
Percept. mot. Skills, Oct. 1965, 21(2), p358. (Arlington State College, Arlington, Tex.).

24 undergraduate Ss made 60 absolute judgments at 7-ft & 10-ft distances in addition to
the 3 ft employed by Eriksen (1959). Zero-order correlations were computed among S, V, and L
for each S in each viewing condition. From these correlations, partial correlations, and the
multiple R, Rs.vm, were computed for each S. The principal findings arose from an analysis
of variance of the Z' transformed partial correlations (response channels by viewing dis-
tances by Ss). The results supported Eriksen's findings in that the verbal channel was supe-
rior to the motor channel (F=8.83, df=l/23, p<.OOl) although both were significantly greater
than zero at the .001 level. In addition, the interaction of response channels by viewing
conditions was a significant source of variation (F=3.39, df=2/46, p<.05) produced by the ten.
dency of the V to increase and L to decrease in accuracy with increasing view-distance. The
main effect of viewing distances was not significant (F<I.O0, df=2/46). Likewise, analysis
of the Z' transformed values of Rs.vm showed these values did not differ significantly (F<
1.00, df=2/46); the mean values of Rs.vm were .96 over all viewing conditions. These latter
two findings suggest that the interaction arose from response rather than perceptual factors.
RI

25,664
Klipple, A.G. & Abrams, A.J. EFFECTS OF AMBIGUOUS TRAINING MATERIALS ON CUE DISCRIMINATION.
Percept. mot. Skills, Oct. 1965, 21(2), 359-365. (USN Personnel Research Activity, Bureau of
Naval Personnel, San Diego, Calif.).

"A test was made of the hypothesis that Ss who are required to discriminate highly ambigu-
ous sonar pip shapes early in training will be less accurate in discriminating unambiguous
pip shapes following training than will Ss who are not required to attempt these difficult
discriminations. 28 male college students were used as Ss: 14 were trained on ambiguous
materials and 14 were trained on unambiguous materials. Results indicate that Ss trained on
ambiguous materials were less accurate in judging unambiguous pip shapes than Ss trained on
unambiguous materials. There was no difference between groups in the judgment of ambiguous
pip shapes.
R4

25,665
Stasiak, E.A. MONOCULAR STEREOSCOPIC PERCEPTION OF DISPARATE IMAGES. Percept. mot. Skills,
Oct. 1965, 21(2), 371-374. (Lakeshore Psychiatric Hospital, New Toronto, Ontario, Canada &
University of Waterloo, Waterloo, Ontario, Canada).

20 Ss were presented stereograms alternately to 1 eye. In a range of alternation rates of
2.1 to 10.0 cps with a mean of 5.5 cps, 18 Ss reported perception of stereoscopy. Due to
retinal interactions between the 2 views the scene was also seen as vibrating. This phenom-
enon is important both to the question of the relation between monocular movement parallax
and binocular stereopsis and to the theory of a binocular cyclopean field (Hochberg, 1964).
R7

25,666
Siegenthaler, B.M. & Hochberg, I. REACTION TIME OF THE TONGUE TO AUDITORY AND TACTILE STIM-
ULATION. Percept. mot. Skills, Oct. 1965, 21(2), 387-393. (Pennsylvania State Univeristy,
University Park, Penn. & New York University, New York, N.Y.).

Measures of reaction time of the tongue to tactile stimulation on the lips and to a 1000-
cps tone at sensation levels of 10, 50, & 70 db were obtained from 26 normal young adults.
Results revealed that tactile stimulation evoked the shortest reaction time (M=.123 sec.):
70 db elicited slightly longer reaction time (M=.129 sec.); 50 db still longer reaction time
(M=.137 sec.); and 10 db the longest (M=.209 sec.). The iO-db tone reaction time was signif-
icantly longer than that of any other stimulus condition, while tactile stimulus reaction
time was significantly shorter than both the 10- and 50-db tonal stimuli, but not than the
70-db stimulus. Among the auditory conditions, 50 & 70 db were not significantly different
from one another, but both were different from 10 db. The findings support the role played
by tactual feedback in the oral region for monitoring speech. It is hypothesized that a
speech mechanism which operates on a servosystem principle is likely to utilize the most ef-
ficient sensory channels available in monitoring speech output, with time of response being
one important measure of efficiency.
R 10
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25,667
Haines, J.R., Santos, J.F. & Farrow, B.J. STABILITY OF THE AUTOKINETIC PHENOMENON. Percept.
mot. Skills, Oct. 1965, 21(2), p394. (Menninger Foundation, Topeka, Kan.).

Most studies reporting high reliability of the autokinetic (AK) effect have emphasized
identical test-retest situation's and have generally employed short intertrial intervals. The
present report summarizes results obtained from Ss employed in 3 different experiments in
which AK trials differed with respect to Es, Intensity of the light source, experimental sit-
uations, and intertrial intervals. 22 Ss were instructed to observe a small, dim point of
light which might or might not appear to move. If the light appeared to move S was instruc-
ted to draw its course of movement on a 22-in., x 28-in, sheet of paper, to indicate when the
light stopped by a heavy dot, and to return to the center and then continue drawing if the
pencil touched the edge of the drawing board. Ss observed the AK light for 10 min. in all
sessions. Test Sessions I & II were identical with the exception that Es were different.
The third session differed from the other 2 with respect to Es, a considerable smaller experi-
mental room, and use of a brighter light source (.0006 ft-c. compared to .0001 ft-c.). The
intertrial interval between Sessions I & II was 6 mo. and between Sessions II & III, 1 mo.
The following were measures obtained from the AK tracings: total length of line (LL), maxi-
mum distance from center (DC), number of stops (NS). Spearman rank order coefficients (rhos),
corrected for ties, were calculated for various scores between the 3 AK trials. The correla-
tions between sessions for the LL scores were significant. The rhos for the DC and NS scores
were also significant. Although the various measures were significantly correlated across
sessions, when Friedman analyses of variance were applied to the data significant differences
between sessions were found for the LL & DC scores but not for the NS scores. The above
results indicate that an individual's performance will maintain its rank order within the
group even though the experimental conditions vary across sessions. The present results
strengthen the notion of Intrasubject stability of AK perception. R 4

,?5,668
Weiss, W. INFLUENCE OF AN IRRELEVANT STIMULUS ATTRIBUTE ON NUMEROSITY JUDGMENTS. Percept.
mot. Skills, Oct. 1965, j1(2), p404. (Hunter College, New York City University, New York,
N.Y.).

The absolute judgment of a stimulus depends in part on the contextual set of other stim-
uli to which it is perceived to be similar. To test the assumption that customary princi-
ples of judgment will be impaired to the extent that irrelevant variables affect this sense
of relatedness, a number of numerosity judgment experiments were conducted in which I or 2
of the stimulus attributes were irrelevant but cut across the dimension of similarity. Ss
made relative numerosity judgments of the number of small filled -ircles or4 is (ranging
from 12 to 160) on an ascending set of 10 cards. Form and/or color were the irrelevant at-
tributes and several variations were employed: e.g., the circles on cards 1-5 were all one
color, those on cards 6-10 were another color; or one color for cards 1, 2, 4, 6, 8 with the
other color on the remaining cards, etc. The results over all the variations were consis-
tent: in no instance were the absolute judgments affected by the irrelevant dimension(s).
(HE IAS)
R2

25,669
Sanders, A.F. PREWARNING SIGNAL ACTIVITY AND RT AS A FUNCTION OF FOREPERIOD. Percept.
mot. Skills, Oct. 1965, 21(2), 405-406. (institute for Perception RVO-TNO, Soesterberg,
The Netherlands).

Simple auditory RT was measured as a function of foreperiod and reading activity before
the warning signal (W) arrived. Without prewarning signal activity earlier results were
confirmed, showing a continuous decrease of RT with smaller foreperiods. When reading activ-
ity preceded W, no significant difference was found between foreperiods of 0.5 to 4.0 sec.,
suggesting preparation for response before arrival of W at short foreperiods.
R2

25,670
Roehrig, W.C. ADDITION OF CONTROLLED DISTORTION TO DELAY OF AUDITORY FEEDBACK. Percept.
mot. Skills, Oct. 1965, 21(2), 407-413. (Biometrics Research Dept., New York State Depart-
ment of Mental Hygiene, New York, N.Y. & Columbia University, New York, N.Y.).

In an attempt to determine what types of sensory information are processed by the feed-
back mechanisms used to monitor speech production, the accuracy and duration of the speech
production of 22 Ss was assessed when auditory feedback was undelayed or delayed (.197 sec.
delay), and undistorted or distorted, either by "rinfinite" peak clipping or by differentia-
tion followed by "rinfinite" peak clipping and integration. It was found that the degree to
which speech was disrupted under delayed auditory feedback (DAF) could not be accounted for
by the intelligibility of the auditory feedback. The results suggested that speech was
maximally disrupted under DAF when the auditory feedback not only was highly intelligible but
also contained information about the amplitude variation of the effector output (speech).
R8

25,671
Vanderplas, J.M., Sanderson, W.A. & Vanderplas, Janet N. STATISTICAL AND ASSOCIATIONAL CHAR-
ACTERISTICS OF 1100 RANDOM SHAPES. Percept. mot. Skills, Oct. 1965, 21(2), p414. (Washing-
ton University, St. Louis, Mo.).

This paper reports the construction, measurement and scaling of 1100 random shapes for use
as stimuli in studies of perception and perceptual learning. 100 each of 4-, 6-, 8-, 10-,
12-, 14-, 16-, 18-, 20-, 22-, & 24-point shapes were constructed using Method I of Attneave
& Arnoult (1956)(HEIAS 11,127). For each shape the following values were determined: number
of inflections, area, perimeter, perimeter squared, the first 4 moments of the distributions
of line lengths and interior angles, ratio of perimeter squared to area and maximum extent.
The shapes were also scaled for association value and information content in a manner simi-
lar to that used by Vanderplas & Garvin (1959) (HEIAS 13,015), with the following variations
In procedure: a) Ss were tested in groups of 3 to 5 rather than individually; b) shapes were
projected on a screen 8xu8 in. at a distance of about 8 ft.; c) responses were written; and
d) a constaht random sequence was used with counterbalancing of the 1st and 2nd 550 frames
of the filmstrip. The Cartesian coordinates of each of the shapes as well as the associative
responses and summary measures were punched into IBM cards for tabulation and for computation
of the measures and scales. The coordinates and the summary measures and scales have been
filed with the American Documentary Institute. The associative responses are in the form of
a card deck, numbering approximately 45,000 cards, and are on file in the Psychology Depart-
ment, Washington University.
R 2
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25,672
Barton, M.I., Goodglass, H. & Shai, A. DIFFERENTIAL RECOGNITION OF TACHISTOSCOPICALLY PRES-
ENTED ENGLISH AND HEBREW WORDS IN RIGHTAND LEFT VISUAL FIELDS. Percept. mot. Skills, Oct.
1965, 21(2), 431-437. ( US Veterans Administration Hospital, Boston, Mass.).

In this study, the role of lateral cerebral dominance in the consistent finding. of lower
tachistoscopic'thresholds in the right than in the left visual field for alphabetic material
was tested for readers of Hebrew and English. 20 Israeli Ss were presented with Hebrew and
English 3-letter words, printed verticall y , through a monocular tachistoscope, displaced to
left or right of fixation by 2°21'. 10 American Ss were also tested for 3-letter English
words, under similar conditions. Significantly lower thresholds in the right field were
found for both groups and for both languages, despite the fact that Hebrew, unlike English,
is read from right to left. These findings tend to support the hypothesis that alphabetic
stimuli arriving in the major cerebral hemisphere are more readily recognized than similar
stimuli arriving in the hemisphere contralateral to the language areas.
R 18 . . . .

25,673
BrownfieldM.K. SEX AND'$TIMULUS TIME DIFFERENCES IN AFTERIMAGE DURATIbNS. Percept. mot.
Skills, Oct. 1965, 2.I(2), p446. (Bethany Nazarene College, Bethany, Okla.).

15 male and 15 female Ss were *used in an experiment to investigate the relationship be-
tween the duration of perception of afterimages and sex. After 2 practice sessions each S
was presented a 1-sq. cm. stimulus (at O.2 candlepower) in random order for 3 different dura-
tions (1, 3, & 5 sec.). S turned off a timer when each afterimage disappeared completely,
and durations were recorded in seconds. Males showed a slight positively skewed frequency
curve of afterimage durations centering around 60 sec. Females showed a very definite posi-
tively skewed frequency curve centering around 30 sec. duration. A nonparametric median test
yielded a significant chi square of 4.44 (p<.05). The possible relation of this finding to
the age of the Ss (18 to 20 yrs.) was briefly considered. (HEIAS)
R4

25,674
Newsome, L.R. JUDGMENT OF SIZE WITH VARYING CONDITIONS OF STIMULUS DURATION AND ILLUMINA-
TION. Perceot. mot. Skills, Oct. 1965,,, jI(2), 447-452. (University of Queensland,
Queensland, Australia). - -

40 Ss assigned stimuli consisting of square grey patches of side lengths 1 in.,- I1/4 in.,
1 3/4 in., & 2 in. into 5 categories according to perceived size. The stimuli were viewed
tachistoncopically under 4 conditions of duration--625, 125, 25, & 5 inset.-- and 2 cohdi-
tions of illuminatiom-il.O0 & 0.80 log ft'L. on white. Half the Ss experienced high illuml-
nation conditions and the other half low. Pre-test training in the correct assignment of the
stimulus set to the appropriate categories was given under conditions of free inspection.
Data obtained from the 5-msec. treatment for both high and low illumination conditions were
scaled by the graphical method of Diederich, Messick, & Tucker. The resulting scale values
were interpreted as showing a constant shift in perceived size toward the smaller end of the
size scale. The differences in slope and position of the graph of scale values against real
size for the 2 illumination conditions suggest that the size shrinkage effect is a function
of the interaction of illumination and duration. f
R7

25,675
Howarth, E. A TEST OF HULL'S REACTIVE INHIBITION CONCEPT: PERSISTENCE OF CURVILINEAR RE-
SPONSE PATTERN IN BUTTON-PRESSING. percept. mot. Skills, Oct. 1965, 21(2), 453-454. (Uni-
versity of Alberta, Edmonton, Alberta, Canada).

15 Ss were tested on a simple 5-button linear display in order to: a) verify a bowing ef-
fect observed in a previous study; and b) test whether the bowing was reduced in repeated
trials. According to a prediction based on Hull's concept of reactive inhibition, the more
frequent responses in the pattern should have become less frequent and the initial curve less
bowed. This did not occur; in fact, an exactly opposite result was obtained.

'25,676
Barrett, G.V. & Williamson, T.R. JUDGiNG WITH'WHICH EYE ONE IS VIEWING A THREE-DIMENSIONAL
SCENE. Percept. mot. Skilll, Oct,. 1965, 21(2), 455-458. (Goodyear Aerospace Corporation,
Akron, Ohio).

15 Ss were asked to judge whether they Were w sing either eye alone or both eyds while
viewing a 3-dimensibnal scene. The judgments were made through an apparatus which occluded
vision in either eye without Ss' awareness. It was found that while Ss could make the judg-
ments above the chance level, they were in error on approximately 30/ of the trials.

25,677
Guedry, F.E., Jr. HABITUATION TO COMPLEX VESTIBULAR STIMULATION IN MAN: TRANSFER AND RE-
TENTION OF EFFECTS FROM TWELVE DAYS OF ROTATION AT 10 RPM. Percept. mot. SkilIls, Oct. 1965,
2._(2), 459-481. (USN School of Aviation Medicine, Pensacola Air Station, Fla,. ( c.f.

Publication NSAM 921, March 1965).

9 men rotated at 10 rpm for 12 days. Control Ss were tested at comparable intervals.

Tests conducted before and after the 12-day run demonstrated that nystagmus and subjective
effects produced by head movements during the accustomed direction of rotation (CCW) had
diminished markedly, whereas during CW rotation, I hr. after the 12-day run, nystagmus and "

subjective reactions approximately equaled reactions prior to the 12-day run. The unequal
reduction was attributed to conditioned compensatory reactions. 2 days later, responses to
both rotation directions were suppressed as compared with initial levels of response; com-
pensatory reactions had apparently dissipated. Some response decline was still present-after
3 wk. rest, but tests after 3 mo. revealed considerable recovery toward initial response
levels. Reactions to passive whole-body angular acceleration were not greatly altered by the
12-day run.
R31
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25,678
King, D.J. & Walker, H.J. EFFECT OF PROMPTING ON THE IMMEDIATE RECALL OF MEANINGFUL MATERIAL
PRACTICED UNDER DELAYED AUDITORY FEEDBACK. Percept. mot. Skills, Oct. 1965, 21(2), 483-488.
(Albion College, Albion, Mich.).

80 Ss were divided into 4 groups. The 2 experimental groups read the stimulus story under
conditions of DAF, and the 2 control groups were not so treated. I set of the control ex-
perimental groups was questioned regarding the content of the story immediately following
the reading and before a recall was obtained (this was called the prompt procedure). The
other groups recited the story immediately after reading it and were then prompted on those
points not covered in their recall. There were s.ignificant differences between control and
experimental groups on both indicants of accuracy of retention.
R4

25,679
Goldstein, M. & Turpin, W.B. COMPLEX DISCRIMINATION WITH TWO STAGES OF SOLUTION. Percept.
mot. Skills, Oct. 1965, 21(2), 491-496. (Princeton University, Princeton, N.J.).

A 4-display contingent identity discrimination design was combined with a 4-display con-
tingent position discrimination design to produce a merged task whose 8 displays appeared
repeatedly over a sequence of trials. Human Ss solved the contingent identity portion of the
task first in nearly all cases and maintained a high level of accuracy on the solved portion
while coping with the remainder. Experimental variations related to the visual distinctive-
ness of the 2 portions proved unimportant.
R3

25,680
King, D.J. NOTE ON DELAYED AUDITORY FEEDBACK, EXPOSURE TIME AND RETENTION. Percept. mot.
Skills, Oct. 1965, 21(2), 497-498. (Albion College, Albion Mich.).

2 groups of Ss, matched on reading rate, were exposed to the learning material for the
same length of time. The experimental group practiced under conditions of delayed auditory
feedback, the control group did not. The immediate retention of learned material was sig-
nificantly poorer in the experimental group. The inhibition of immediate recall of connected
meaningful material by delayed auditory feedback cannot be accounted for as a function of the
decreased reading rate and resultant greater exposure duration to the learning material.
R6

25,681
Applewhite, P.B., Paulhe, G.P. & Thompson, D.A. PREDICTION OF DRIVE STATE AND OUTPUT FROM
FREQUENCY DISTRIBUTION SHAPE. Percent. not. Skills, Oct. 1965, 2L(2), 505-506. (Stanford
University Medical School, Palo Alto, Calif.).

In a previous paper (Applewhite, et al., 1965) (HEIAS 25,573) we showed how the shape of
frequency distributions changed as mean work output varied for a complex assemble task.
Using this same task and 40 Ss, it is possible by using multiple regression statistics to
predict the productivity and performance level on the task from the frequency distribution
shapes. Ss were asked to perform the task at 4 different speed or performance levels: slow,
comfortable, fast, as-fast-as-possible. As indicated previously, the mean productivity for
all Ss was significantly different from level to level, increasing monotonically from the
"slow" level. Productivity within these levels ranged from 45f to 1309 of a "standard" in-
dustrial pace. Each of the 4 performance levels was assigned a different integer value (I
for "slow".. .4 for "as-fast-as-possible) to quantify it for multiple regression analysis.
The multiple Rs are significant (p<.Ol). The most important predictors, for both productiv-
ity and performance level, are the SD and skewness; the modal frequency percentage and kur-
tosis add relatively little. As the standard errors of estimate indicate, productivity can
be predicted with confidence .68 by the distribution shape to within 6.0 of the actual
productivity; the performance level with confidence .68 to within .7 of the actual perfor-
mance level on the scale of 1.0 to 4.0.
R3

25,682
Eckenrode, R.T. TIME EFFICIENCY OF PREFERENCE SCALING METHODS. Percept. mot. Skills, Oct.
1965, 21(2), 507-514. (Dunlap & Associates, Inc., Darien, Conn.).

The time required by judges to complete the recording of their preferences among a series
of items was measured in several situations. In an experiment concerning the judgment of
the relative value of 6 weapon system criteria, time was measured on the recording of judg-
ments by the following methods: ranking, rating, 3 versions of paired comparisons, and a
method of successive comparisons. In a second experiment of judging 6 weapon system criter-
ia, and a third on 6 manager characteristics, similar time data were collected by all meth-
ods but successive comparisons. In a fourth experiment, time data were collected on record-
ing preferences for fruits, vegetables, colors, and vacation areas when 6, 10, 20, & 30 of
each were ranked, and when paired comparisons was used for 6, 10, & 20 of each. Ranking
consistently is by far the most efficient of the methods tested for recording such prefer-
ences, and, as previously reported research has shown, can yield preference scales similar
to the other methods.
R 11

25,683
Ammons, Carol H..& Ammons, R.B. MOTOR SKILLS BIBLIOGRAPHY: XLV. PSYCHOLOGICAL ABSTRACTS,
1964, VOLUME 38 SECOND HALF. Percept. mot. Skills, Oct. 1965, 21(2), 515-518. (University
of Montana, Bozeman, Mont.).

This is a 102 item bibliography on motor skills taken from the second half of Psycholo-
gical Abstracts, 1964, Vol. 38. (HEIAS)

25,684
McGee, V.E. INVARIANCE OF PERSONAL CHARACTERISTICS OF VOICE OVER TWO VOWEL SOUNDS. Percept.
mot. Skills, Oct. 1965, 21(2), 519-529. (Dartmouth College, Hanover, N.H.)

19 adult male voices were analyzed acoustically over 2 vowel sounds--/ee/ as in "heed" and
/aw/ as in "hawed". It was found that the individual differences observed on the utterances

of /ee/ were preserved very closely (invariant) on the utterances of /aw/. Frequencies be-

tween 1000 cps and 2300 cps appeared not to play any part in producing this invariance.

R 6
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25,685
Halcomb, C.G. & Kirk, R.E. ORGANISMIC VARIABLES AS PREDICTORS OF VIGILANCE BEHAVIOR. Per-
cept. mot. Skills, Oct. 1965, 21(2), 547-552. (Texas Technological College, Lubbock, Ten.&
Baylor University, Waco, Tex.).

This research was designed to test the hypothesis that certain organismic variables are
related to vigilance behavior. The vigilance task consisted of a cathode ray tube display
which was monitored by 40 Ss for a period of 4 hr. Several of the organismic variables
(personality and intelligence test data) were related to monitoring behavior. These were
self-control and flexibility as measured by the California Psychological Inventory (CPI).
Those Ss who scored high on both the intelligence test and the Achievement via Independence
scale of the CPI showed no decline in their performance during the long monitoring session.
These results suggest the feasibility of predicting S's performance on a vigilance task from
psychological measures.
R 10

25,686
Rosenquist, H.S. THE VISUAL RESPONSE COMPONENT OF ROTARY PURSUIT TRACKING. Percept. mot.
Skills, Oct. 1965, 21(2), 555-560. (University of Akron, Akron, Ohio).

Adams (1955) (HEIAS 8267) found that watching the rotary pursuit affected subsequent per-
formance. Since this finding disagrees with reports by other investigators, the present
experiment set out to test Adams' watching procedure for reliability and generality. Each of
198 Ss tracked the rotary pursuit for 5 min. with the right hand, next received I of 11 dif-
ferent treatments consisting of various durations of watching, resting, or both, and finally
resumed tracking for another 5 min., using the left hand. After statistical adjustment of
left-hand scores to the expected post-rest level, the results showed a decremental effect,
supporting Adams, and indicated that the effect was functionally related to various durations
of watching and resting.
R 10

25,687
Trumbo, D., Noble, M. & Ulrich, L. NUMBER OF ALTERNATIVES AND SEQUENCE LENGTH IN ACQUISITION
OF A STEP-FUNCTION TRACKING TASK. Percept. mot. Skills, Oct. 1965, 2a(2), 563-569. (Kansas
State University, Manhattan, Kan.).

The roles of 2 task parameters, sequence length (N) and number of alternatives in the
population from which the sequence was drawn (K), were examined in a tracking task. The
tasks were irregular step-function inputs wherein N was defined as the number of targets
(steps) in a repeating sequence and K was 'defined as the number of alternative target posi-
tions. N and K were varied independently in a 3x3 factorial design with 9 Ss per cell. The
major findings were that tracking performance, as measured by integrated error scores, is
affected by increases in N, but not proportionately, while neither K nor the N x K inter-
action was significant. Relations of the results to verbal learning data are discussed.
R7

25,688
Jerison, H.J. HUMAN AND ANIMAL VIGILANCE. Percept. not. Skills, Oct. 1965, 21(2), 580-5B2.
(Behavior Research Lab., Antioch College, Yellow Springs, Ohio).

Experiments with both men and monkeys, summarized in this report, indicate that vigilance
decrements are associated with the ease of difficulty of observing. A given set of signals
may be detected often or rarely by human Os, depending on how easy It is to watch the back-
ground of stimulus events within which signals can occur.
R3

25,689
Santos, J.F., Farrow, B.J. & Haines, J.R. CONSISTENCY AND STYLE OF AUTOKINETIC MOVEMENT.
Percept. mot. Skills, Oct.1965, 21(2), 583-586. (Menninger Foundation, Topeka, Kan.).

The records of Ss who were given a series of autokinetic (AK) trials in separate experi-
mental sessions are discussed in terms of their inter-individual differences and intra-in-
dividual similarities. 18 Ss were given 5 AK trials. Each trial was given in a separate
experimental session with the intertrial intervals ranging from several hours to 28 days.
All Ss were dark adapted for 47 sec. prior to the 30 sec. presentation of the AK light. Ss
were asked to trace what they saw on paper. Each group of 5 tracings was rated by 10 judges
on the basis of their similarity. Direction of movement and length of line were the most
important factors upon which judgments were based; however, consistency in the expansiveness
or constrictiveness of successive tracings, the smoothness or abruptness in the direction
changes and the number and location of direction changes were also indicated. A large number
of Ss showed striking similarities in their successive experiences and there were sharp dif-
ferences across Ss. (HEIAS)
RI

25,690

Ammons, Carol H. & Ammons, R.B. PERCEPTION BIBLIOGRAPHY: XXI. PSYCHOLOGICAL INDEX, NO.17,
1910. Percept. mot. Skills, Oct. 1965, 2j_(2), 587-590. (University of Montana, Bozeman,
Mont.).

This ia a 102 item bibliography on perception taken from the Psychological Index, No. 17,
1910. (HEIAS)

25,691
Guerrero-Figueroa, R. & Heath, R.G. ALTERATIONS OF INTERHIPPOCAMPAL IMPULSES IN MAN DURING
NATURAL SLEEP AND DISTRACTION. Percept. mot. Skills, Oct. 1965, 21(2), 591-594. (Tulane
University School of Mmdicine, New Orleans, La. & Southeast Louisiana Hospital, La.).

Interhippocampal evoked responses (IHR) were studied in 2 fully conscious men during
wakefulness (w), natural sleep associated with slow wave electroencephalographic (EEG) ac-
tivity (SS), sleep associated with rapid EEG activity (RS) and with rapid eye movements (REM)
or both, and during distraction or attention. Striking incremental changes in amplitude of
pre- and postsynaptic components of the IHR appeared during SS, whereas there was marked
diminution in the amplitude of all components of the IHR during RS and REM, and while Ss
solved a mathematics ptoblem. It was suggested that hippocampal pre- and postsynaptic inhi-
bition during attention and dreaming is dependent upon inhibitory influences from mesence-
phalic reticular formation.
R 5
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25,692
Stern, J.A. & McDonald, D.G. PHYSIOLOGICAL CORRELATES OF MENTAL DISEASE. Annu. Rev. Psy-

chol., 1965, 16, 225-264. (Washington University School of Medicine, St. Louis, Mo. & Uni-

versity of Missouri School of Medicine, Columbia, Mo.).

This is a review of current (1958-1964) research trends dealing with physiological cor-
relates of psychiatric disturbances. Excluded is research with animals and studies dealing

with physiological measures related to personality development and expressions of emotion.
The authors estimate that 80% of the studies lack adequate controls. They also note the
lack of testable theories to account for abnormal behavior. Most of the research reviewed
deals with schizophrenia. A number of Russian studies are reviewed and are evaluated as
being more rigorous than the American work. The review is broken down into the categories--
verbal deficiency, personality disorders, schizophrenia, and affective disorders. It is
concluded that the major shortcomings in research are: the poor controls, the lack of reli-
ability of psychiatric diagnosis, and the crudity of the labels used by American psychiatry.
It is suggested that labels should be attached not on the basis of clinical 'impressions''
but on the basis of constellations of symptoms. (HEIAS)
R 177

25,693
Friel, C.M. & Lhamon, W.T. GESTALT STUDY OF TIME ESTIMATION. Percept. cot. Skills, Oct.

1965, 21(2), 603-606. (US Franklin D. Roosevelt Veterans Administration Hospital & Cornell

University School of Medicine, Ithaca, N.Y.).

In order to investigate the relationship between the temporal proximity of associational
processes and the experience of time, 40 male Ss were asked to reproduce a series of I-min.

time intervals in which they wrote down words input to them at various rates. Half the group

was given nonsense syllables and the other half was given words with high associational
value. Ss who heard nonsense syllables gave progressively shorter estimates of the I-min.

interval as the rate of input of these stimuli was increased. However, Ss who heard words
with high associational value showed no difference in their time estimates as the rate of in-

put was increased. The study suggests that time estimates are in part a function of the fre-

quency of associational processes initiated during a given temporal duration.

R 7

25,694
Roby, T.B. & Low, Lorraine. SOME TASK PARAMETERS IN SIMPLE PATTERN RECOGNITION. Percept.
mot. Skills, Oct. 1965, 21(2), 607-617. (Tufts University, Medford, Mass. & School of Med-
iclone, Boston University, Boston Mass.).

The task presented to individual Ss required identification of a particular set of 2 digit
numbers that was wholly contained in a larger set of displayed elements. 5 stimulus factors
were experimentally manipulated. Size of the display set, number of presumptive pattern set§,
and density of display elements in the incorrect presumptive pattern sets were negatively
related to accuracy of identification. The size of the pattern sets and the spatial distri-
bution of pattern elements in the display were not related clearly to performance. The rele-
vance of these studies to pattern identification in small group situations is discussed and
illustrated.
R4

25,695
Polidora, V.J. A RIGID, TRANSPARENT MANIPULANDUM FOR VISUAL DISPLAYS. Percept. mot. Skills,
Oct. 1965, 21(2), 625-626. (University of Wisconsin, Madison, Wisn.), "

This article is based on the finding that requiring S (especially monkeys) to touch a
visual display in order to perform an instrumental response greatly increases the probabil-
ity that S will orient to and sample the relevant components of the stimulus. The conven-
tional method of instrumenting this response requirement is described and 2 disadvantages
of this method are presented. The system described in the article overcomes these difficul-
ties while retaining the advantageous properties of the conventional method. The system con-
sists of 2 main parts, a contact relay circuit and commercially available glass coated with
a thin (50 to 550 m) layer which is transparent, free of optical distortion, and electri-
cally conductive (30 to 40 ohms per square area). A fairly detailed report of the construc-
tion of the system is given. (HEIAS)
R6

25,696
Yensen, R. SOME IMPLICATIONS OF MUSCLE TENSION CHANGES DURING DESYNCHRONIZED SLEEP. Per-
cept. mot. Skills, Oct. 1965, 21(2), 627-634. (Massey University of Manawatu, Palmerston
North, New Zealand).

From a brief review of studies of muscle tension during sleep it is concluded that the
widely accepted positive correlation between cerebral and psychological activity and muscle
tension does not hold during desynchronized sleep (DS). Some similarities between DS and
extreme relaxation are postulated, and a check of this hypothesis is suggested. Possible
peripheral mechanisms involved in changes in muscle tension are discussed, and a technique
of investigation is suggested whereby further insight into these mechanisms may be gained.
R 47

25,697
Lathrop, R.G. ERROR CORRELATIONS IN A TWO-DIMENSAL COMPENSATORY TRACKING TASK. Percept.
mot. Skills, Oct. 1965, 21(2), 653-654. (Chico State College, Chico, Calif.).

Earlier studies utilizing 2-dimensional compensatory tracking have generally computed
either a single dimension average error or have taken the simple sum of the 2 average errors

each computed separately. Results of the current study indicate that average error computed
on the more highly variant of the 2 dimensions accounts for approximately 85 to 901 of the
variance of the simple sum average error. For most experiments, the reduction in the number
of computer amplifiers required may justify the use of the single dimension average error.
RI
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25,698
Forgus, R.H. & Taylor, J. MEASUREMENT OF HEART RATE ACTIVITY IN TWO DIFFERENT RECORDING
AND AMPLIFICATION SYSTEMS. Percept. mot. Skills, Oct. 1965, 21(2), 665-666. (US Veterans
Administration Hospital, Downey, Ill. & Menninger Foundation, Topeka, Kan.).

The Stoelting Polygraph and Offner Dynograph systems for measuring heart rate are compared,
for the 2 systems vary markedly in cost, circuitry, transducing apparatus and portability.
The double purpose of the study was: a) to assess the extent to which both systems covary
over a moderate range of physiological activation; b) to determine if the method of pulse
transduction significantly alters heart rate activity. 25 Ss were used. The pulse was
transduced in the Offner unit by an electrode strapped onto the ventral surface of the upper
forearm, in the Stoelting by a cuff inflated to 30 mm. and positioned around the ankle. Ses-
sion I was concerned with the assessment of (b) above. Ss were run in a counterbalanced
order on both measures. Basal heart rate activity was measured continuously for 10 min. To
determine (a) aboveySls were required to run up and down 20 steps at a high pace set by E
in Session 2. Following this, each was hooked up to both recording units and heart rate was
activity monitored continuously for 15 min. Correlations between the 2 systems (all signi-
ficant beyond the .01 level) suggest that under all levels of activity induced, both re-
cording systems are identical. To determine if there were significant differences in heart
rate between the electrode and cuff procedures, a 2x2 (electrode vs cuff; order I vs order
2) analysis of variance was performed. The differences were nonsignificant. (HEIAS)

25,699
Amnnons, R.B. & Ammons, Carol H. PERCEPTION BIBLIOGRAPHY: XXII. PSYCHOLOGICAL INDEX, NO.18,
1911. Percept. mot. Skills, Oct. 1965, 21(2), 667-670. (University of Montana, Bozeman,
Mont.).

This is a 104 item bibliography on perception taken from the Psychological Index, No. 18,
1911. (HEIAS)

25,700
Schlesinger, I.M. DISCRIMINABILITY AS A FUNCTION OF FIGURE COMPLEXITY. J. gen. Psychol.,

July 1965, f.(First Half), 21-29. (Psychology Dept., Hebrew University, Jerusalem, Isreal).

This experiment tested the prediction that, with long exposure times, errors decrease
with redundance of the stimulus figure; while with short exposure times, they increase. The
2 independent variables in this study were degree of complexity and exposure time. 36 Ss
were used. 4 series of stimulus patterns consisting of 3, 5, 7, and 9 lights were used in a
discrimination task. For all 3 exposure times employed (5 sec., I sec., and 150 mscs), re-
sponse times, as well as number of errors, were found to increase significantly with figure
complexity. These findings were taken to disconfirm Garnhr's explanation of the effect of
stimulus redundancy. With practice, performance with the more complex patterns became more
similar to that with simple ones. Various studies on the effect of stimulus redundancy on
discrimination were reviewed, and an explanation of the seemingly contradictory findings was
attempted.
R 14

25,701
Leon, H.V. & Arnhoff, F.N. COGNITIVE AND PERCEPTUAL DISTURBANCES IN SHORT-TERM SENSORY
DEPRIVATION AS A FUNCTION OF DIFFERENTIAL EXPECTANCY LEVELS. J, gen. Psychol., July 1965,
fl(First Half), 169-176. (School of Medicine, University of Miami, Coral Gables, Fla.).

In the present study, by controlling the amount of information about the effects of iso-
lation, or S's expectations as to the probability that such effects would be experienced by
him, it was predicted that the degree of disruption and discomfort would be a direct function
of prior knowledge and expectancy. 3 comparable groups of Ss (12 in each), differing only in
the amount of pre-experimental information they received, and in the differential behavioral
expectancies developed as a result of this information, were confined for 2 hours in a Mc-
Gill-type deprivation chamber. In Group I Ss were not permitted to see the experimental
cubicle and were led into it blindfolded. They did not know the nature or duration of the
study and were told to lie quietly. Group II was informed that this was a study in isolation
and confinement and were told of the various types of perceptual and cognitive disturbances
that sometimes occur in Ss undergoing such experimentation. It was suggested to Group Ill
that they were expected to experience some of the phenomena they had been told about since
this was the usual pattern of behavior. It was predicted that Group Ill would report the
greatest amount of disturbance, Group I the second greatest, and Group II the least amount
of disturbance. The results indicate significant differences in the predicted direction
between the groups with respect to reported hallucinations, overall disturbance scores, and
Ss estimation of time spent in isolation. (HEIAS)
R 20

25,702
Uno, T. & Grings, W.W. AUTONOMIC COMPONENTS OF ORIENTING BEHAVIOR. Psychophysiology,
April 1965, 1(4), 311-321. (US Veterans Administration Hospital, Long Beach, Calif. &
University of Southern California, Los Angeles, Calif.).

Changes in skin conductance (GSR), skin potential (SP), heart rate (HR), finger blood
volume (BV), and pulse volume (PV) were recorded in response to 

2
-sec bursts of white noise.

Five intensity levels of sound (60,70,80,90, and 100 db) were presented over 5 repetitions.
Results showed that: a) response magnitudes and latencies were directly related to stimulus
intensity and inversely related to number of repetitions; b) for BV, SP, and GSR the effect
of repetition Varied with stimulus intensity; c) HR changes were primarily monophasic; and
d) BV and PV were more sensitive to stimulus intensity differences than were the electro-
dermal responses.
R 18
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25,703
Johnson, LaVerne C. & Landon, M.M. ECCRINE SWEAT GLAND ACTIVITY AND RACIAL DIFFERENCES IN
RESTING SKIN CONDUCTANCE. Psychophysiology, April 1965, L(4), 322-329. (USN Medical Neuro-
psychiatric Research Unit, Bureau of Medicine & Surgery, San Diego, Calif.).

Active eccrine sweat gland activity was measured in 30 Negro and 29 Caucasian male S5 to
determine whether sweat gland activity was a possible factor in racial differences in skin
conductance. Basal skin conductance, heart rate, respiratory rate, finger skin temperature
and blood pressure were also obtained. Negro Ss had significantly lower skin conductance
but no other significant physiological differences were found. While there was no signifi-
cant difference in number of active sweat glands between the races, the intragroup relation-
ship between sweat gland count and skin conductance was significantly higher for the Negro
Ss. The two groups did not differ in number of nonspecific galvanic skin responses (GSRs)
but the Caucasian Ss showed greater change in skin conductance to an initial tone stimulus.
When differences in prestimulus levels were taken into account, the group differences in
response to stimuli were no longer significant.
R 17

25,704

Hnatiow, M. & Lang, P.J. LEARNED STABILIZATION OF CARDIAC RATE. Psychophysioloqy, April
1965, ](4), 330-336. (University of Pittsburgh, Pittsburgh, Penn.

Human Ss learned to reduce cardiac-rate variability when a visual display provided
synchronous feedback of their own heart rate. S was simply instructed to keep his heart rate
as steady as possible. He observed a visual display synchronized with his own cardiac rate.
The only reinforcer was the immediate feedback of success or failure responses. The experi-
ment was designed to assess the degree of heart-rate stability attained when Ss received
meaningful information about their heart rate, compared with conditions in which no auxili-
ary information was provided. The increased stability was unaccompanied by significant
changes in average heart rate, and was relatively unrelated to respiration changes. (HEIAS)
R7

25,705
Darrow, C.W. & Hicks, R.G. INTERAREA ELECTROENCEPHALOGRAPHIC PHASE RELATIONSHIPS FOLLOW-
ING SENSORY AND IDEATIONAL STIMULI. Psychophysiology, April 1965, 1(4), 337-346. (Psycho-
physiological Lab., Institute for Juvenile Research, Chicago, Ill.).

Recording of EEG time or phase relationships between brain areas is employed to determine
if there are specific moment-by-moment differences in brain activity relating to differences
in the organic response to what have been termed "simple sensory," "indifferent ideational,"'
and "disturbing ideational" stimuli. Phase relationships between EEGs of different brain
areas were automatically registered by previously described instrumentation. Simple sensory
alerting or startling stimuli, also effective in producing galvanic response, are shown to
be especially effective in increasing EEG leading in anterior and central brain areas; these
are considered "accelerating" effects. Distrubing ideational stimuli consisting of emotion-
ally toned words are found to increase rapid diphasic reversals of EEG phase relations be-
tween brain areas, in contrast with smaller or reduced diphasic effects following indifferent
ideational verbal stimuli. The diphasic phase reversals are considered possible symptoms of
interaction between brain areas. With regularly repeated sensory stimuli, diphasic phase
reversals may shift from a position of response to one of anticipation of the stimulus.
Whereas anterior and central EEG-accelerating effects follow stimuli which have arousing or
accelerating effects on the activity of the organism, diphasic reversals of phase relation
between brain areas are found related to attentive and perceptual-ideational reaction pro-
censses
R 13

25,706
Baumeister, A., Smith, T.E. & Urquhart, D. EFFECTS OF ROTATION SPEED, EXPOSURE TIME, AND
DISTANCE ON THE SPIRAL AFTEREFFECT. J. gen. Psychol., Jan. 1965, 12(First Half), 151-156.
(Psychology Dept., Central Michigan University, Mt. Pleasant, Mich.).

The purpose of this study was to investigate concomitantly the effects of certain para-
meters upon duration of the spiral aftereffects in normal Ss. The variables studied were
speed of rotation, exposure time, distance, and trials. 80 college students were randomly
assigned to 8 experimental conditions composed of 2 levels of exposure (30 sec. and 15 sec.),
2 levels of distance (8 ft. and 16 ft.), and 2 levels of speed (45 rpm and 78 rpm). The
stimulus was a 7-inch, 920' Archimedes Spiral rotated clockwise on a record-player turntable.
The test object was a 4-inch white circle. Ss were given 5 trials, the last 4 of which pro-
vided the criterion data. Presentation of the test object was accomplished by raising a
door over the spiral apparatus. This started a timer which E stopped when S reported that he
no longer experienced the illusion. ANOVA indicated that the duration of the aftereffect was
not significantly influenced by variations in speed, exposure, or distance. The only signi-
ficant main effect was trials, Ss experiencing the aftereffect less on succeeding trials.
Reliabilities of the criterion measure ranged between .68 and .91.
R 11

25,707
Spigel, I.M. LIFT REACTION TIME AND TOPOGRAPHIC COMPATIBILITY OF THE S-R FIELD. J. nen.
Psychol., Jan. 1965,.Z2(First Half), 165-172. (Psychology Dept., Temple University, Phil-
adelphia, Penn.).

The current investigation was designed to explore the relationship of lift reaction time
to topographic conpatability of the S-R field both within and across 2-, 3-, and 4-choice
situations. 88 Ss were employed in 2 experiments which required a response to a position
corresponding to stimulus locations of light-on, light-off, a position of no change, and to a
position of clockwise reorientation. A consistent trend emerged within each of the choice
situations, though analogous differences within the latter were not all statistically sig-
nificant. R.T. to light-on was fastest, with response to light-off next. Latencies to the
position of no change and to a clockwise advance were longest. The results supported the
general determination that R.T. is independent of stimulus information in the case of highly
compatible S-R fields. No clear linear increments emerged with the increased number of re-
sponse probabilities in the case of light-on and light-off signals. Other obtained differ-
ences represented further departures from stricly linear relationships.
R7
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25,708
Tune, G.S. THE NONINDEPENDENCE OF RESPONSES TO A TWO-CHOICE SITUATION. J.ngen. Psychol.,
erpoolJan 1965,l(First Half), 173-178. (Psychology Dept., University of Liverpool, MRC, Liv-

In the last decade the assumption made by the classical psychophysical method of limits
that responses given at the thresholds are statistically independent of each other, has been
called into doubt. Studies on the response mechanisms evident at the visual threshold have
shown that responses are not independent and are highly correlated with each other. Although
it seems unlikely that human Ss can generate a random series, it remains to be seen whether
they can reproduce such a series, and under what degree of subjective uncertainty Ss fail to
reproduce a random series of events. In the presen t experiment 5 Ss were required to report
or, if they could not see clearly, guess in which of 2 positions (either directly up--posi-
tion A, or directly down--position B) the gap of the Landolt C was in. The Ss did their task
from each of 5 positions, nearer to or further away from tne Landolt C, in random order. The
results show that when Ss are forced to base their decisions on inadequate evidence, they
tend to respond in a nonrandom manner. At the point where they are making only a chance
score, it appears that their decisions are based on what they have previously done. There
is an area between 50o/ and 60% correct response which seems to be peculiarly sensitive in
that previous responses come to play a more important part in determining what the next re-
sponse will be. Outside of this sensitive area, although the stimulus does influence the
response, there is large and growing random influence. (HEIAS)
R8

25,709
Mefferd, R.B., Jr. & Wieland, Betty A. MODIFICATION IN AUTONOMICALLY MEDICATED PHYSIOLOGICAL
RESPONSES TO COLD PRESSOR BY WORD ASSOCIATION. Psychophysiolony, July 1965, 1(1), 1-9.
(US Veterans Administration Hospital, Houston, Tex.).

Physiological measures--basal skin resistance (BSR), galvanic skin resistance (GSR),
electrocardiogram (EKG), and skin temperatures--were made on 120 consecutive days on 3 male
Ss during rest, a 20-item word association test, recovery, a cold-pressor test, a combination
of cold-pressor and a second similar word-association test, and final recovery. Each sti-
mulus alone induced increased sympathetic activity. Ongoing stress (cold pressor) responses,
however, were depressed during the word-association test. Furthermore, the nature, reaction
times, and commonalities of the associations were influenced by the stress. The inhibition
was not due to order, threshold, adaptation, or conditioning effects.
R 19

25,710
Burstein, K.R., Fenz, W.D., Bergeron, J. & Epstein, S. A COMPARISON OF SKIN POTENTIAL AND
SKIN RESISTANCE RESPONSES AS MEASURES OF EMOTIONAL RESPONSIVITY. Psychophysiologv, July
1965, 2(1), 14-24. (University of Massachusetts, Amherst, Mass.).

The purpose of this study was to compare gradients of skin resistance (SR) and skin
potential (SP) responses generated by differing degrees of psychologically disturbing sti-
muli, and to determine the significance of the different wave forms of skin potential. SR
and SP were simultaneously recorded during a word-association test that included 3 levels of
psychologically disturbing verbal stimuli. In addition to the a and b waves of the SP re-
sponse, a second negative wave form, a2 was recorded. SR and all SP wave forms yielded posi-
tive gradients as a function of increasing stimulus intensity. Gradients based upon SR and
total SP were close to identical. Magnitude measures, which include zero responses, of the
SP wave forms yielded steeper gradients than measures of amplitude or frequency. The rela-
tive contribution of different SP wave forms to total SP varied with stimulus levIe.
R 12

25,711
Wilcott, R.C. & Hammond, L.J. ON THE CONSTANT-CURRENT ERROR IN SKIN RESISTANCE MEASUREMENT.
Psvchoahysiology, July 1965, !(1), 39-41. (Psychology Dept., Western Reserve University,
Cleveland, Ohio, & Psychology Dept., University of Pennsylvania, Philadelphia, Penn.).

A substantial reduction in skin resistance (SR) is produced by a rise in induced voltage.
This indicates that with a constant-current circuit, variations in voltage can have a signi-
ficant effect on the OR level. Therefore, SR levels obtained with a constant-current and
constant-voltage circuits were compared for a group of Ss. The higher the SR level, the
greater the discrepancy between the constant-current and constant-voltage measurements. The
use of a constant-voltage circuit when measuring high SR levels is recommended.
R2

25,712
Opton, E., Jr., Rankin, N.O. & Lazarus, R.S. A SIMPLIFIED METHOD OF HEART RATE MEASUREMENT.
Psychophysiology, Oct. 1965, 2(2), 87-97. (Psychology Dept., University of California,
Berkeley, Calif.).

Theoretical and practical considerations require a heart rate measurement method which
produces substantial correspondence between heart rate and other autonomic and psychological
measures of arousal, and which also is fast and inexpensive. A new heart rate measurement
method, the peak rate method, meets these criteria. The peak rate method corresponds as
closely to a skin conductance measure of reaction to a stressful movie as does the method of
mean cyclic maxima (Malmstrom, Opton, & Lazarus, in press). The peak rate method also yields
heart rate curves which are markedly elevated at the most psychologically stressful points
during the movie. The peak rate method does not involve the laborious, expensive computa-
tions required by the method of mean cyclic maxima. Smoothing heart rate curves by a method
of moving averages is also shown to be desirable.
R 21

25,713
Zimny, G.H. & Schwabe, L.W. STIMULUS CHANGE AND HABITUATION OF THE ORIENTING RESPONSE.
Psychophysiology, Oct. 1965, 2(2), 103-115. (Psychiatry Dept., St. Louis University School
of Medicine, St. Louis, Mo.).

8 hypotheses derived from Sokolov's theory of habituation of the orienting response were
tested. Ss were given a series of 36 standard stimuli (SSs), each 500 cps. 4 interpolations
of a IOOO-cps test stimulus (TS) for one group (N=10) and of a 4000-cps TS for another group
(N=10) were made. Results for amplitude of galvanic skin response (GSR) for combined groups
showed that habituation occurred over the first 8 S~s and over the 4 TSs, that a TS produced
return of GSR and disrupted habituation to the SS, and that response was greater to the TS
than to the foll owing SS. The 4000 TS disrupted habituation to the SS more thWn the 1000 TS
and produced less drop from the TS to the next SS. 7 hypotheses were confirmed. Habituation
of resistance level was found but spontaneous fluctuations were not. Sokolov's theory andthe results obtained were related to the classical conditioning of autonomic response.

R 22
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25,714
Simons, D.G. & Perez, R.E. THE B/GSR MODULE: A COMBINED RECORDING TO PRESENT BASE SKIN

RESISTANCE AND GALVANIC SKIN REFLEX ACTIVITY PATTERNS. Psychophysiology, Oct. 1965, 2(2),
116-124. (USAF School of Aerospace Medicine, Brooks AFB, Tex.& Technology Incorporated,

Dayton, Ohio).

A base skin resistance galvanic skin reflex (B/GSR) module combined BSR and GSR activity

into a I-channel recording. 3 identical modules were used to record 3 sites simultaneously

on a series of normal subjects. Electrode sites included bilateral palmar locations and a

location just beneath the medial malleolus. The GSR amplification factor was a fixed value

of 3.0. The units provided a generally satisfactory combined record of OSR and reflex acti-

vity. The BSR and GSR patterns observed simultaneously from 3 sites consistently showed very

similar changes. Four distinct B/GSR activity patterns were identified.

R8

25,715
Berger, R.J. & Meier, G.W. AN AUTOMATIC ANALYZER OF STATES OF VIGILANCE. Psychophysiology,
Oct. 1965, 2(2), 141-145. (Perinatal Physiology Lab., National Institute of Neurological
Diseases & Blindness, National Institute of Health, San Juan, Puerto Rico).

An assemblage of relay-operated, commercially available programming modules is described.
It is capable of discriminating among the states of vigilance--wakefulness (W); high-voltage,
slow-wave sleep (HVS); and low-voltage, fast-wave sleep (LVF)--and it requires information
from only the nuchal electromyogram (EMG) and the electrooculogram (EOG).
R6

25,716
Daniel, R.S. ELECTROENCEPHALOGRAPHIC PATTERN QUANTIFICATION AND THE AROUSAL CONTINUUM.
Psychophvsiology, Oct. 1965, 2(2), 146-160. (Psychology Dept., University of Missouri,
Columbia, Mo.).

The view that the EEG shows a continuum correlated with behavioral arousal was subjected
to experimental test. A simple model of the expected results from 5 experimental states of
arousal was used as a criterion against which to evaluate various parameters of EEG data
after they had been processed by electronic analysis systems. 18 normal young adults were
the Ss. Occipital and parietal recordings were taken during relaxation, attention, arousal,
recovery, and relief states. Samplk epochs of the records were analyzed by amplitude distri-
bution, frequency spectrum, power spectrum, wavelength distribution, autocorrelation, and
cross correlation. No single parameter matched the predicted model in a convincing manner.
However, correlograms of occipital recordings after interpretation by relative power ratios
did support the hypothesis with statistically significant differences. It was concluded that
behavioral arousal is inversely related to the scaled continua of: a) the proportion of
total power to be found at the dominant frequency; and b) rhythmicity of the dominant wave.
R 30

25,717
Skov, E.R. & Simons, D.G. EEG ELECTRODES FOR IN-FLIGHT MONITORING. Task 775506, SAM TR 65
18, April 1965, 6pp. USAF School of Aerospace Medicine, Brooks AFB, Tex. (Psychophysiol-
o, Oct. 1965, Z(2), 161-167).

An electrode is described for in-flight recording of EEG. The electrode provides sig-
nificant improvement over previously available types. When properly applied, it produces
little noise, even when tapped. It is resistant to accidental dislodgement and is comfor-
table under close-fitting headgear. The leads, a major problem source, may easily be re-
placed. The impedance between 2 electrodes is 5000 ohms or less, permitting use with minia-
ture transistorized amplifiers.
R9

25,718
Oldfield, R.C. & Wingfield, A. RESPONSE LATENCIES IN NAMING OBJECTS. Quart. J. exp.
Psychol., Nov. 1965, XVII(Part 4), 273-281. (Institute of Experimental Psychology, MRC,
University of Oxford, Oxford, England).

After some preliminary analysis of what is involved in naming objects, in which the pos-
sible role of classificatory systems in the memory store is discussed, it is shown experi-
mentally that there are consistent differences between the times taken to respond to pre-
sented objects by uttering their names, variations between the performances of different
individuals being outweighed by variations due to the different objects, Moreover, there is
a high consistency between different individuals as to the ordering of objects in respect of
their naming latencies. It is further shown that a high correlation exists between the time
taken to name an object and the frequency with which its name occurs in the language as a
whole, as estimated in the Thorndike-Lorge Word List. Some implications of these findings
are discussed, especially with reference to possible mechanisms by which presented objects
are visually identified, and the appropriate names retrieved from the "word-store".
R 12

25,719
Fiorentini, Adriana & Mackay, D.M. TEMPORAL FACTORS IN PATTERN VISION. Quart. J. exp.
Psychol., Nov. 1965, XV1l (Part 4), 282-291. (Optics Institute, Florence, Italy & Communica-
tion Dept., University of Keele, Staffordshire, England).

A sequency of uncorrelated randomly patterned visual stimuli ("visual noise") is normally
seen as a field of particles in "Brownian motion." When each frame of the sequence is fol-
lowed by a blank flash superimposed on the same region of the visual field, the apparent
structure of the noise field is strikingly altered, its form varying with the time interval
between frame and flash. At a critical interval, many dots seem to cohere, to form maggot-
like objects. The 2 authors acted as Ss or Os in this experiment. Some of the factors
determining this critical interval have been studied, They eclude the brightness, repeti-

tion frequency and exposure duration of the noise field, and the distance of its retinal

image from the fovea. The critical interval for "perceptual blanking" is quite different
from that for the r"maggot effectrr, but the 2 show a suggestively similar dependence upon the
duty cycle of the noise display. It is of some neurological interest that the phenomenon is
not appreciable visible with dichoptic mixing of noise and blank stimuli.

R8
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25,720
Talland, G.A. THREE ESTIMATES OF THE WORD SPAN AND THEIR STABILITY OVER THE ADULT YEARS.
Quart. J. exp. Psychol., Nov. 1965, XVII(Part 4), 301-307. (Stanley Cobb Labs., Massachu-
setts General Hospital, Boston, Mass.).

3 estimates of the immediate word span were compared in groups of men representing each
decade between the ages of 20 & 69 yrs. 6 Ss represented each age group. No systematic
change with age was found in free recall or in partial recall requiring the reproduction of
the unrepeated word in lists of 4 to 7 items. When the instruction was to report the entire
list but leave the unrepeated word last, performance steadily deteriorated with age. Mean
success in recall decreased on 3 criteria, and error by false terminal placement increased
from each decade to the next. The results support the hypothesis that capacity to perform
simultaneously 2 such operations as sub-vocal rehearsal of I item and vocal enumeration of
the other items shrinks with the advancing years. This interpretation of the findings agrees
with other observations about age-related changes in perceptual-motor skills and cognitive
capacity, and indicates the manner in which an increased propensity to forgetfulness with
the advancing years originates in immediate memory. It is also noted that in the general
population the immediate word span is well below that determined in college students, even
under the least exacting conditions of free recall, and that the additional requirement to
search for, select and test a required item does not further restrict the work span below
the age of 50.
R 13

25,721
Kahneman, D. EXPOSURE DURATION AND EFFECTIVE FIGURE-GROUND CONTRAST. Quart. J. exp. Psy-
chol., Nov. 1965, XVlI(Part 4), 308-314. (Hebreyw University, Jerusalem, Israel).

The pre- and post-exposure fields in the tachistoscopic presentation are assumed to re-
duce the apparent contrast of the figure by brightness summation. A matching procedure was
used to measure this effect. Measurements were obtained for 4 levels of background lumi-
nance, ranging from 40 ml. to 0.0013 ml. in steps of 1.5 log units. 2 experienced Ss par-
ticipated in the experiment. For each of them, 2 series of measurements were obtained at
each luminance level, for values of physical contrast in the standard exposure ranging' from
10 to 80'. For 1 0, a single session consisted of 2 series of measurements at the same lum-
inance level. For the other, 2 different levels of background luminance were investigated
in each session. Apparent contrast rises linearly with duration, but only in the upper
range. Further observations confirm the suggestion that the pre- and post-exposure fields
retard the formation of bounding contours with a further reduction of apparent contrast at
short durations as a result. It is indicated that the contrast-matching method provides a
short-cut technique for the measurement of the temporal range of brightness summation.
R 13

25,722
Jensen, A.R. AN ADJACENCY EFFECT IN FREE RECALL. Quart. J. exp. Psychol., Nov. 1965,
XVII(Part 4), 315-322. (Human Learning Institute, University of California, Berkeley,
Calif.).

An adjacency effect was demonstrated at a high level of significance in the free recall,
by 123 Ss, of a list of 40 high-frequency nouns presented in varying order on successive
trials. The phenomenon referred to as the adjacency effect consists of the fact that when a
S is given repeated trials of study and free recall of a list of words (always presented in a
different order), the probability of recalling a given item is greater when the item is pre-
sented temporally adjacent to an item which is already learned (as evidenced by recall on the
previous trial) than when the item stands temporally between other items which are not yet
learned. The enhancement of recall is greater when the item is presented between 2 previous-
ly learned items. The implications of the adjacency effect for verbal learning theory,
particularly for the serial-position effect in serial learning and the concepts of interfer-
ence and neural consolidation, are discussed.
R6

25,723
Ross, Helen E. THE SIZE-CONSTANCY OF UNDERWATER SWIMMERS. Ouart. J. exp. Psychol., Nov.
1965, XVII(Part 4), 329-337. (psychological Lab., University of Cambridge, Cambridge,
England).

The size-constancy of 15 divers was measured by requiring them to adjust the distance be-
tween 2 disks of unequal size so that they appeared phenomenally equal. In clear water
divers showed greater constancy-ratios than on land. In murky water, where visibility was
reduced by suspended particles, constancy-ratios were the same as, or less than, on land. It
is suggested that these effects may be due to changes in apparent distance: in clear water
objects appear nearer through refraction, but in murky water they eppear further away because
of the distance cues provided by the visibility gradient. The orientation of the display,
or of the diver's body, did not affect constancy under water, though it does on land. It is
argued that the effect on land is due to visual and proprioceptive cues which are absent in
the water.
R 16

25,724
Howe, M.J.A. INTRA-LIST DIFFERENCES IN SHORT-TERM MEMORY. Quart. J. exp. Psychol., Nov.
1965, XVII(Part 4), 338-342. (Psychology Dept., University of Sheffield, Sheffield, England)

12 Ss attempted to recall lists of 9 consonants immediately after presentation. There
were 6 condilions representing the possible orders of recall of the 3 groups of 3 letters
making each list. Thus, if order of presentation can be represented as 1, 2, 3 the numbers
standing for the first, second, and third parts of 3 letters, recall order could be any of
the 6 combinations of the numbers, 1, 2, & 3. Using various recall orders it was found that
recall of part of a list interfered with retention of the other parts, memory for items pre-
sented early in a list being less affected by such interference than was that for later items.
Since this result was not obtained when rate of presentation was increased, it is suggested
that rehearsal contributed to the greater stability of early items.
R 10
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25,725
Henderson, A., Goldman-Eisler, Frieda & Skarbek, A. THE COMMON VALUE OF PAUSING TIME IN
SPONTANEOUS SPEECH. Quart. J. exp. Psychol., Nov. 1965, XVII(Part 4), 343-345. (Psycho-
linguistic Research Unit, University College, London, England).

Experiments have shown that hesitation increases both before and during speech concerned
with the solution of verbal tasks which involve an increasing degree of syntactic or semantic
complexity. These experiments have been concerned with differences between tasks. An at-
tempt is made to compare hesitation time between individuals who are set the same tasks, in
terms of the quality of their responses to the tasks. Individual dispositions to a charac-
teristic speech-silence ratio complicate such comparisons. A previous experiment is briefly
reported in which 10 Ss were shown a series of 6 caption-less cartoons and were instructed
to describe the cartoon picture by picture in addition to formulating the general point or
moral in as concise a form as possible. Mean pause per word measures were taken separately
for the descriptions and for the generalizations for each individual's cartoons. The quality
of the generalizations were rated by 3 judges. Here a strong trend was found between the
quality of the Ss' responses and the extra time they took over and above their characteristic
speech-silence ratios.
R9

25,726
Power, R.P. THE EFFECT OF INSTRUCTIONS ON THE APPARENT REVERSAL OF ROTARY MOTION IN DEPTH.
Ouart. J. exp. Psychol., Nov. 1965, XVII(Part 4), 346-350. (Psychology Dept., University of
Sydney, Sydney, Australia).

This study concerns experimental investigation of the effect of instructions on the ap-
parent reversal of rotary motion in depth. 60 Ss were used; 30 in Exp. I and 30 in Exp. II.
Each S was given 4 trials, each of 20 revolutions, with a rest period of 64 sec. between
trials. All observations were monocular, the S using his preferred eye. It was found that
Ss instructed to report apparent reversals of an elliptical shape signalled more reversals
than Ss who were instructed to report the non-occurrence of reversals. This difference in-
creased over 4 trials. When the stimulus object was a trapezium window instructions to re-
port reversals led to a higher rate of reversals than did instructions to report non-occur-
rence, but this difference did not increase significantly over trials.
R9

25,727
Chase, R.A., Cullen, J.K., Jr., Openshaw, J.W. & Sullivan, S.A. STUDIES ON SENSORY FEEDBACK:
Ill. THE EFFECTS OF DISPLAY GAIN ON TRACKING PERFORMANCE, Quart. J. exp. Psychol., Aug.1965,
XVII(Part 3), 193-208. (Neurocommunications Lab., Johns Hopkins University School of Medi-
cine, Baltimore, Md.).

Instrumentation is described which permits study of the effects of different forms of vis-
ual feedback display on the patterns of fine movement obtained from the extended human index
finger when the S is attempting to keep his finger at a fixed point in space. The task is a
compensatory tracking task in which the only source of input to the system is the S's own
finger movement. The effects of increasing the gain (or amplification) of a proportional
error signal on the pattern of finger movement was studied. Gains of 1, 2, 4, 10, 20, & 40
were studied with a group of 24 Ss. Increasing the gain of a proportional error signal re-
sulted in a marked improvement in the ability of Ss to maintain their extended finger at a
fixed point in space. As the gain of the error signal was increased, the S's high-amplitude,
low frequency errors were reduced, and there was a progressive appearance of high-frequency
activity of low-amplitude, more accurately centred about the reference position in space.
A total off-target area measure (integrated absolute error) showed marked decrease in scores
as the amplification of the error signal was increased from I through 10. Beyond this gain
there was no appreciable additional improvement in motor control, however, no degradation of
control was noted to characterize the group performance. Exploratory studies were under-
taken to permit comparison of the effects of increasing the gain of proportional visual dis-
play with the effects of increasing the gain of non-proportional visual and auditory dis-
plays. An increase in the dominant-energy frequency was noted as the error signal gain was
increased, independent of whether a proportional visual, or non-proportional visual or aud-
itory display was used. This observation suggests that common mechanisms mediate the pro-
cessing of the gain parameters of feedback displays, in some measure independent of the dis-
play form or the sensory modality used for presentation. R 55

25,728
Joyson, R.B., Newson, L.J. & May, D.S. THE LIMITS OF OVER-CONSTANCY. Quart. J. exp. Psy-
chol., Aug. 1965, XVII(Part 3), 209-216. (Psychology Dept., University of Nottingham,
Nottingham, England).

A number of studies have led to the generalization that there is a tendency to "over con-
stancyrr in the perception of size. To determine some of the factors which contribute to
these results, 4 experiments were conducted. In Exp. I 10 Ss made absolute size judgments of
5 rectangular planks with lengths of 12, 24, 48, 84, & 132 in. and widths of 3, 3, 4, 5, &
9 in. respectively. The experiment was conducted on an airfield which offered a level
stretch about 600 yd. long. Beyond this distance the ground dropped so that the S was pre-
sented with an empty horizon. No objects were visible within 30W on either side of the tar-
get. Exp. II was conducted on a level stretch of 300 yd. bounded on all sides by large
trees. The standard objects were similar to those in Exp. I with slightly different lengths
and widths. Each was presented singly at 3 distances, making 12 conditions in all. 6 Ss
were run under each condition (i.e., 72 Ss in all). Each S made 4 judgments. The environ-
ment and procedure of Exp. Ill were identical to that of Exp. II except that 4 sizes of cir-
cles were presented to 48 Ss. Exp. IV was conducted indoors, in a room 30 ft by 20 ft. 200
Ss were required to make different judgments about cardboard circles presented against a
black background. No universal tendency to over-estimate size was found. The results clear-
ly suggest that over-estimation is limited to objects subtending angles of approximately 2°
or less, and that objects subtending greater angles are judged fairly accurately. This
raises the possibility that foveal diameter (approximately 2') is involved. (HEIAS)
R 15
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25,729
Whittle, P. BINOCULAR RIVALRY AND THE CONTRAST AT CONTOURS. Quart. J. exp. Psychol., Aug.
1965, XVIl(Part 3), 217-226. (Psychological Lab., University of Cambridge, Cambridge,
England).

3 experiments are reported: a) The Rivalry of Intersecting Contours; b) The Rivalry of
Light and Dark Circles; and c) The Rivalry of Bright and Dark Circles. Binocular rivalry was
recorded between various achromatic figures in or near the foveae. For a pair of intersect-
ing contours, 1 in the field of each eye, it was found that the percentage of time for which
a contour was dominant at the point of intersection increased with the contrast at that con-
tour, and also with average luminance when contrast Was constant. Further, for I' circles in
corresponding positions in the 2 fields, 1 darker than its surround and 1 lighter, the same
results were obtained. Various auxiliary results, on rate of rivalry, eye-dominance, the
occasional mixture of the rivalling stimuli, and binocular lustre, are given. Finally the
relationship between predominance in rivalry and perceived brightness is discussed.
R 11

25,730
Craik, F.I.M. THE NATURE OF THE AGE DECREMENT IN PERFORMANCE ON DICHOTIC LISTENING TASKS.
Quart. J. exp. Psychol., Aug. 1965, XVII(Part 3), 227-240. (Occupational Aspects of Ageing
Research Unit, MRC, University of Liverpool, Liverpool, England).

Previous experimental work has shown that when Ss of different ages are presented with a
series of dichotic digits (as 2 simultaneous half-sets, I to each ear) there is an age de-
crement in the reproduction of the second half-set. It has been suggested that this result
is due to the second half-set being involved in a short-term storage process and that this
process declines in efficiency with age. It seemed equally possible, however, that the re-
sult was due to perceptual or attentional factors rather than memory factors. 2 experiments
were thus carried out in an attempt to specify the nature of the decrement. In the first
(48 Ss), instructions as to which half-set to reproduce first were given before presentation
of the digits. In the second experiment (40 Ss) attention was equally divided between the
ears by giving these instructions after presentation. An analysis of types of error in the
first experiment suggested that attentional factors were more important but from a similar
analysis In the second experiment it was concluded that memory factors were largely respon-
sible for the age decrement.
R 10

25,731
Wickelgren, W.A. SIMILARITY AND INTRUSIONS IN SHORT-TERM MEMORY FOR CONSONANT-VOWEL DIGRAMS.
Quart. J. exp. Psychol., Aug. 1965, XLtL(Part 3), 241-246. (Massachusetts Institute of Tech-
nology, Cambridge, Mass.).

13 Ss listened to lists of 6 consonant-vowel digrams presented at the rate of 0.8 sec./
digram and copied them as they were being presented. Immediately after finishing copying
the list, they attempted ordered recall of the 6 digrams. The digrams in each list were
chosen from a population of 8 digrams consisting of all digrams that can be constructed from
the consonants Ifrf and 'In", the vowels rr"r and 'rf, and the 2 orders "CV" and "VC". In-
trusions tended to be similar to the presented digram, and the frequency of an intrusion was
a monotonic increasing function of degree of similarity to the presented digram. The order-
ing of intrusion frequency for each similarity type was from greatest to least: +-+ (same
consonant, different vowel, same order), ++-, -++, -+-, +--, -- +, ---. The findings indicate 0
that forgetting is not all-or-none, that digrams are coded in terms of phonemes, and that
initial vs. terminal position is a distinctive feature of consonants, but not vowels, in
short-term memory.
R3

25,732
Hammerton, M. A NOTE ON THE APPLICATION OF INFORMATION THEORY TO STUDIES OF TRACKING BEHAV-
IOR. Ouart. J. exp. Psychol., Aug. 1965, XYLLi(Part 3), 261-266. (Applied Psychology Re-
seach Unit, MRC, Cambridge, England).

This brief paper responds to the information theory approach to tracking suggested by
Crossman. The discussion centers around Crossman's statement concerning the 3 conditions
which he believes must be fulfilled if information theory is to be applied validly to a
tracking experiment. These conditions are: a) "The course and the S's performance must be
statistically 'stationary' during a trial...rr; b) 'rThe successive samples of the course must
be, or appear to the S to he, uncorrelated, so that the calculated input entropy shall fairly
represent what he experiences"r; c)rThe Bandwidths of the course and track must be known and
similar, so that the proper sampling interval for both can be calculated...". The writer
presents his contention that both conditions b and c are not invariably necessary. He also
includes a reservation about the instructions which Crossman gave to his Ss. (HEIAS)
R 10

25,733
Grindley, G.C. & Townsend, Valerie. BINOCULAR MASKING INDUCED BY A MOVING OBJECT. Quart.
J. exp. Psychol., May 1965, XVII(Part 2), 97-109. (Psychological Lab., Cambridge University,
Cambridge, England).

Movement in a part of either of 2 binocular fields can, under some conditions, produce
temporary obliteration of the corresponding part of the other field. This paper is a mainly
qualitative study of this rather surprising phenomenon. 50 Ss were used and the following
6 experiments are described: a) Qualitative description of the phenomenon with very simple
displays; b) Velocity of the moving object; c) Peripheral viewing; d) On-off effect; e) Di-
rection of movement and viewing; f) Reversal of figure and ground. The effect is found to
increase from the fovea to the periphery, to be greatest at a velocity of about 20° visual
angle per sec. and to vary with the orientation of the fixation point in the visual field.
Some further lines of research designed to elucidate the relation of the effect described
here to certain other visual phenomena are suggested.
R 14
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25,734
Yates, A.J. DELAYED AUDITORY FEEDBACK AND SHADOWING. Quart. J. exp. Psychol., May 1965,
XVII(Part 2), 125-131. (University of Western Australia, Perth, Australia).

On the basis of speech disturbance under binaural delayed auditory feedback, 2 groups of
12 Sn of high and low susceptibility were formed. Both groups were required to shadow mes-
sages presented under 4 conditions: single message presented binaurally; messang presented

to I ear with either white noise, an irrelevant message, or delayed feedback of the repeti-
tion of the message, presented to the contralateral ear. For both groups the number of er-
rors (omitted words) increased significantly in the irrelevant message and the delayed feed-
back conditions as compared with the binaural or white noise conditions. There was no dif-
ference between the susceptible and non-susceptible groups in the binaural and white noise
conditions, but the susceptible group showed a much larger increase in the irrelevant mes-
sage and delayed feedback conditions. Implications of these findings for theories of DAF
are discussed.
RN I

25,735
Postman, L. & Phillips, Laura W. SHORT-TERM TEMPORAL CHANGES IN FREE RECALL. Duart. J. exp.
Psmchol., May 1965, XVII(Part 2), 132-138. (University of California, Berkeley, Calif.).

An experimental study of short-term memory for lists of familiar English words is repor-
ted. Lists of 10, 20, & 30 unrelated words were presented at a I sec. rate to 3 groups of
18 Ss, 1 for each length of list. Retention was measured by free recall after intervals of
0, 15 & 30 sec. A counting task was used to prevent rehearsal during the retention interval.
The absolute level of recall increased with length of list whereas the percentages retained
showed the reverse trend. The recall scores decreased steadily as a function of retention
interval, with the rates of forgetting comparable for the 3 lengths of list. The decline
in the amount recalled was due in large measure to the loss of the terminal items in the
list. Consequently, the pronounced recency effect present on the immediate test of recall
was progressively reduced as a function of time. By contrast retention of the initial part
of the list was relatively stable. These variations in rate of forgetting are attributed to
differences among serial positions in susceptibility to proactive inhibition.
R 14

25,736
Pollack, I. ITERATIVE TECHNIQUES FOR UNBIASED RATING SCALES. Quart. J. exp. Psychol., May
1965, XVIl(Part 2), 139-148. (Mental Health Research Institute, University of Michigan,
Ann Arbor, Mich.).

I source of stimulus bias on the part of the E often arises from the arbitrarily selected
stimulus values at the beginning of the experiment. 3 iterative techniques for neutralizing
the effects of stimulus bias in category rating experiments were examined with a wide variety
of stimulus variables. Between 10 & 17 Ss were tested. Each of 11 stimuli was presented
for rating 2 or 3 times. Under all conditions examined, the iterative techniques quickly led
to a stable category estimation. This result was obtained for stimulus variables with strong
measurement properties, e.g., length and weight; for stimulus variables with only ordinal
properties, e.g., emery papers; and for stimulus variables with only nominal properties,
where an ordered set is obtained only in the course of the category scaling, e.g., female
profiles.
R 8

O 25,737

Wyke, Maria, COMPARATIVE ANALYSIS OF PROPRIOCEPTION IN LEFT AND RIGHT ARMS. Quart. J. exp.
Psvchol., May 1965, AVLIIlPart 2), 149-157. (Neurosurgery Dept., National Hospital, Maida

Vale, London, England).

Using the "kinaesthetic memory for the target" technique, differences in the accuracy of
pointing to a target with the right and left arms are analysed. The effect of rotation of
the head to left and right upon this process is also studied. 24 Ss were used, 22 of which
were right handed. With the head normally orientated, it was found that pointing with the
right arm is significantly better than with the left. Accuracy of pointing is greater with
the target directly in front of the body than when it lies to either left or right side.
When the head is rotated, the direction of the pointing error is inversely related to the di-
rection of rotation. The study suggests that the precision of control over arm (in the ab-
sence of vision) is related to the varying ability of individual Ss to correlate limb move-
ments with the prevailing orientation of the body, especially of the head and neck. This is
additional to the influences of genetically-determined handedness and of the sensory input
from the moving limb.
R 8

25,738
Dyal, J.A., Wilson, W.J. & Berry, K.K. ACQUISITION AND EXTINCTION OF A SIMPLE MOTOR SKILL
AS A FUNCTION OF DELAY OF KNOWLEDGE OF RESULTS. Quart. J. exp. Psychol., May 1965, XVII(Part
2), 158-162. (Texas Christian University, Fort Worth, Tex.).

The present experiment demonstrates that the effects of delay of knowledge of results (KR)
in a line drawing task depend upon the dependent variable which is considered and the origi-
nal response tendency of the Ss. 54 Ss were used and delay of KR was found to interfere with
the acquisition of the correct response when number of correct responses was the dependent
variable. When KR was omitted the immediate-KR group continued to make more correct re-
sponses than the delayed-KR group. However, there was a significant reduction in correct
responses for both groups. When absolute error was the response measure there were no signi-
ficant differences between inmmediate- and delayed-KR groups either during acquisition or ex-
tinction. Analysis of the type of response made during extinction suggested that the over-
shooting effect obtained by previous investigators may be typical of short responders trained
under conditions of immediate reinforcement but not of those trained under delayed-kR.
O8

25,739
Butler, J. VISUAL DISCRIMINATION OF SHAPE BY HUMANS. II. Quart. J. exp. Psychol., May
1965, x.V.jL(Part 2), 163-168. (Psychological Lab., University of Exeter, Exeter, England).

2 experiments are described in which an attempt was made systematically to vary 2 dimen-
sional shapes according to a pre-arranged design. In the first 10 Ss were presented tachis-
toscopically with pairs of "reflexive matrix figures'' whose members were either horizontally
or vertically orientated; and it was found that reaction times to horizontal pairs were
faster than to vertical ones, a result that is in keeping with previous findings. In the
second experiment (10 Ss) 2 ensembles were devised that were alike in every respect save that
I group was extended or reduced vertically while the other varied horizontally. Performance

was better on the vertically orientated ensemble. These findings are briefly related to
former studies and the pre-eminence of vertical symmetry is underlined.
R 12
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25,740
Anstis, S.M. & Gregory, R.L. THE AFTER-EFFECT OF SEEN MOTION: THE ROLE OF RETINAL STIMULA-
TION AND OF EYE MOVEMENTS. Quart. J. exp. Psychol., May 1965, XVII(Part 2), 173-174. (Psy-
chological Lab., University of Cambridge, Cambridge, England).

An experiment is described in which movement after-effects are noted, following presenta-
tion of moving stripes under various conditions of eye movement. 6 Ss inspected a field of
horizontally moving stripes for 45 sec. After this stimulation, they immediately looked at
a randomly patterned surface and reported the presence and direction of any after-effect.
The stimulus field was composed of 3 mm. black and white stripes, moving to the right at

10 mm./sec. surface speed (3/4' visual angle per seo.). A fixation spot was visually super-
imposed via a half silvered mirror: it could be stationary or moving. The "eye/head" and
the image/retina' systems were stimulated separately and together to establish which system
mediates the after-effect. It was found that after-effects only occur when the retinal image
moves systematically across the retina, though movements may be observed when this is not the
case. The after-effects are due to specifically retinal stimulation, not to perception of
movement per se. (HEIAS)
R2

25,741
Baddeley, A.D., Conrad, R. & Hull, A.J. PREDICTABILITY AND IMMEDIATE MEMORY FOR CONSONANT
SEQUENCES. Quart. J. exp. Poychol., May 1965, XVII(Part 2), 175-177. (Applied Psychology
Research Unit, MRC, Cambridge, England).

2 measures which have been shown to predict the ease of learning trigrams, namely, log
letter frequency and sequential predictability, were applied to data from an experiment on
short term memory. This involved the immediate recall of 120 6-letter consonant sequences
which were presented visually I letter at a time. A significant correlation was found be-
tween the probability that a given sequence would be recalled correctly and both its mean
log letter frequency (r=0.308, p<O.001), and its mean predictability (r=0.393, p<O.OOl).
Partial correlation showed only a marginally significant effect of log letter frequency when
predictability was partialled out (r=0.161, O.O5<p<0.l). With log letter frequency partial-
led out, however, a reliable correlation between predictability and recall score remained
(r=O.3

00
, p<O.00l).

R 16

25,742
Wickelgren, W.A. SHORT-TERM MEMORY FOR REPEATED AND NON-REPEATED ITEMS. Quart. J. exp.
Psychol., Feb. 1965, XVI.I(Part 1), 14-25. (Psychology Dept., Massachusetts Institute of
Technology, Cambridge, Mass.).

2 experiments are described. In Exp. I, 26 Ss were given sequences of digits of lengths
6, 7, 8, 9, & 10 presented at the rate of I digit per sec. Ss had a 20 sec. interval be-
tween the end of 1 sentence and the beginning of the next sequence in which to record, in
order, the sequence just heard. 17 of the 20 sequences presented in the last contained re-
peated items. Exp. II differed in that the rate of presentations was 5 digits per sec. It
was found that digit sequences containing repeated items are retained differently in short-
term memory from sequences containing no repeated items. The important variables were: a)
the number of times an item is repeated; b) the number of items repeated; c) the number of
items intervening between the occurrences of a repeated item; and d) the position of the re-
peated items in relation to the beginning and end of the sequence. Memory for the non-re-
peated items in sequences with repeated items was better than for the corresponding items of
all-different sequences. The negative effects in memory for repeated items and the positive
effects in memory for non-repeated items are greater when the items are presented at the rate
of 5 per sec. than at 1 per sec., contrary> to the hypothesis that differential rehearsal is
responsible for these effects. The results are interpreted as supporting as "associative",
as opposed to a "non-associative", theory of short-term memory, as this distinction is de-
fined in the paper.
R5

25,743
Herman, L.M. STUDY OF THE SINGLE CHANNEL HYPOTHESIS AND INPUT REGULATION WITHIN A CONTINUOUS
SIMULTANEOUS TASK SITUATION. Quart. J. exp. Psychol., Feb. 1965, XVIl(Part 1), 37-46. (Psy-
chology Dept., Queens College, New York City University, New York, N.Y.).

40 Ss performed simultaneously on an auditory tracking and an audi'tory discrimination
task, with each task presented to a separate ear. Information transmitted on the tasks was
measured as a function of ability to predict task characteristics, input information-rate,
and input discriminability. Based on comparison of single- vs simultaneous-task performance,
support was found for a single, central decision-type channel in information processing, I
having as 1 primary limit the rate at which information can be accepted. Discriminability
of inputs also was found to be a limit on information processing rate. Although ability to
predict a task's characteristics facilitated performance on that task, in this experiment it
did not result in facilitation of performance on the second task. Relevance of these find-
ings to certain aspects of Broadbent's information-processing model is discussed.
R II

25,744
Murray, D.J. VOCALIZATION-AT-PRESENTATION AND IMMEDIATE RECALL, WITH VARYING PRESENTATION
RATES. Quart. J. exp. Psychol., Feb 1965, XVII(Part 1), 47-56. (Psychological Lab.,
Cambridge, England).

An experiment is reported in which the S read visually presented lists with 4 different

degrees of vocalization; immediately after reading each list he was required to reproduce it
either aloud or in writing. Each list consisted of 8 consonants and presentation rates were

varied between 1 & 14 letters per sec. For any given series of lists, the S was asked either
to read the letters silently, or to mouth them silently, or to whisper them, or to say them

aloud while reading. At the fastest presentation-rate immediate recall improved monotoni-

cally with the degree of vocalization during reading of the lists; at slower rates this
generalization held less well, especially for the lower degrees of vocalization. Vocaliza-
tion was most helpful at the highest presentation-rate. The overall amount correctly recal-

led was better for more slowly presented lists and for written as opposed to spoken recall.

Analysis of the errors suggested that acoustic confusions were affected by the conditions

of presentation; and that serial order intrusions were independent of presentation- or re-

call-conditions. An apparent variation of transpositions with voicing-and -recall-method
failed to reach statistical significance. Theoretical implications of the experiment are

discussed, including reference to Broadbent's theory of short-term memory (1958).
R 23
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25,745
Haslam, Diana R. THE INFLUENCE OF STIMULUS SCALE-INTERVAL UPON THE ASSESSMENT OF PAIN
THRESHOLD. Quart J. x2 schol., Feb. 1965, XVII(Part I), 65-68. (Psychology Dept.,
University o Bristol,Bristok, England).

An experiment concerning the influence of the scale of stimulus values upon the percep-
tion of heat-pain is reported. 3 different scales of stimulus values were used in the as-
sessment of pain threshold. 98 Ss were divided into 3 groups. For all Ss, the energy level
of the first stimulus was 98 mc./sec./cm

2 
which the majority of Ss described as warm. In

Group A (42 Ss) the stimuli were successively increased by approximately 32 mc./sec./cm . In
Group B (35 Ss) they were increased in steps of approximately 16 nc./sec./cm

2
, and in Group

C in steps of 8 mc./sec./cm2. It was found that the value of the threshold stimulus is de-
pendent upon the size of the steps between successive stimuli. Although there was very
little difference between the mean pain thresholds of Groups A and B, the threshold of Group
C was significantly lower than that of Group B. The results are analysed in the light of a
paper by Brown & Cane (1959) in which they point out that the value of a sensory threshold
yielded by the Limiting Method is mathematically dependent upon the size of the steps between
successive values of the variable stimulus. The threshold values reported here are found to
be dependent on the step-size between stimuli to a greater extent than that which would be
predicted by Brown & Cane. In view of these results, an attempt is made to explain the
wide variety of pain threshold values reported in the literature.
R 10

25,746
Davis, R. EXPECTANCY AND INTERMITTENCY. Ouart. J. exp. Psychol., Feb. 1965, XVll(Part 1),
75-78. (Psychology Dept., University of Reading, Reading, England).

When a human S responds to the second of 2 closely succeeding stimuli, his reaction time
to the second stimulus tends to increase sharply as the interstimulus interval decreases.
Controversy has centered on the issue of whether this increase is mainly due to the effects
of the first stimulus in producing some kind of block in the central analysing systems or
whether it is mainly due to the temporal uncertainty of the second signal, as determined by
the distribution of interstimulus intervals used. In an experiment designed to test this, 2
Ss were used. The interval between the S pressing the trigger key and the onset of the sub-
sequent visual signal was varied randomly from 50 to 500 millisec. steps. By substituting
for the first stimulus a spontaneous response on the part of the S and holding the distribu-
tion of interstimulus intervals constant, it is shown that the delays in responding to the
succeeding signal are eliminated, even at intervals as short as 50 millisec. This is in-
terpreted as evidence in support of the intermittency hypothesis and as a clear indication
that the increase in reaction times normally observed is not a result of the distribution of
interstimulus intervals.
R 20

25,747
Kaswan, J., Young, S. & Nakmura, D.Y. STIMULUS DETERMINANTS OF CHOICE BEHAVIOR IN VISUAL
PATTERN DISCRIMINATION. J. exp. Psvchol., May 1965, a9(5), 441-449. (University of Califor-
nia, Los Angeles, Calif.).

5 Ss participated in a forced-choice, pattern-recognition study. In each of a total of
ID sessions, Ss were required to identify tachistoscopic presentations from a set of 2 or 3
patterns. In separate sessions each S received I set of 3 patterns and 3 subsets of 2 pat-
terns, the latter containing all the possible combinations of the 3-alternative set. Exposure
durations ranged from 4 to 128 msec. It was assumed that spatial distance characteristics of
the patterns and exposure duration were stimulus dimensions which help determine the percep-
tion of these patterns. This assumption was used to predict: a) the order of response prob-
abilities to each pattern at different levels of exposure duration; b) the accuracy of pattern
identification as a function of exposure duration; and c) the response probabilities to each
pattern in 2-alternative sets from the responses to these patterns in the 3-alternative set.
The predictions were generally confirmed, indicating that these stimulus dimensions may con-
tribute substantially to the determination of choice behavior.
R8

25,748
Yates, A.J. EFFECTS OF DELAYED AUDITORY FEEDBACK ON MORSE TRANSMISSION BY SKILLED OPERATORS.
J. exp. Psychol., May 1965, 69(5), 467-375. (University of New England, Armidale, New South
Wales, Australia).

3 experiments were carried out on the effects of delayed auditory feedback (DAF) on the
transmission of letters by 6 skilled Morse code operators. In the first experiment, random
sequences of 8 letters were transmitted under 3 conditions (each letter transmitted sepa-
rately, continuously at preferred rate, or continuously as fast as possible) at a constant
delay time of 180 msec. In the second experiment, the same sequences were transmitted as
fast as possible at delays varying from 30 to 300 msec. as well as under no delay. In the
third experiment, meaningful material was transmitted as fast as possible under a delay of 180
msec. The results showed that DAF produces a great increase in the number of errors made;
that the errors almost always involve an additional symbol or symbols; and that letters in-
volving 3 or 4 symbols produce many more errors than letters involving I or 2 symbols.
R 9

25,749
Poulton, E.C., Sinmnonds, D.C.V., Warren, R.M. & Webster, J.C. PRIOR CONTEXT AND FRACTIONAL
VERSUS MULTIPLE ESTIMATES OF THE REFLECTANCE OF GRAYS AGAINST A FIXED STANDARD. J. exp.
PsvchoQ., May 1965, L2(5), 496-502. (Applied Psychology Research Unit, MRC, Cambridge,Eng-
land).

850 unsophisticated Os each made multiple estimates of darkness or fractional estimates of
lightness on the same gray variables against a white standard called I or 100, respectively.
On a normal plot the median estimates were approximately linear against reflectance. The
multiple estimates were linear against the fractional estimates, whereas a reciprocal rela-
tionship is predicted by transducer theory. The slope depended upon the order of the vari-
ables; the ratio of the greatest to the smallest slope ranged between 2.1 & 1.2 to I (p<.Ol
or better). Conclusion: unsophisticated Os can estimate sensory magnitudes systematically,
but the nature and size of the units they use are determined by present and prior experimental
conditions.
NRID

R -4

I I -41



25,750
Stevens, S.S., Guirao, Miguelina & Slawson, A.W. LOUDNESS, A PRODUCT OF VOLUME TIMES DENSITY
J. exp. Psychol., May 1965, 6k(5), 502-510. (Psychophysics Lab., Harvard University, Cam-
bridge, Mass.).

Experiments were designed to determine the relation between loudness and 2 other auditory
attributes, volume (apparent size) and density (apparent compactness or concentration). 2
sets of stimuli, quarter-octave bands of noise covering a wide range of center frequencies
and SPL, were presented through earphones to Os who made magnitude estimations of one or an-
other of the attributes. The loudness estimations were plotted against loudness level and
found to agree with the sone scale. A plot of the estimations of loudness against the product

of the estimations of volume times the estimations of density produced a slope of 1.0 in log,
log coordinates. Loudness is therefore proportional a volume times density. This relation

was confirmed by experiments involving magnitude estimations of the inverse attributes, soft-

ness, smallness, and diffuseness. These inverse attributes were found to be the reciprocals
of their respective direct attributes. As predicted, softness turned out to be proportional
to the product of smallness times diffuseness. Thus magnitude estimations of both the at-
tributes and their inverses established the proportionality between loudness and the product
of volume times density.
R9

25,751
Kanwan, J. & Young, S. EFFECT OP STIMULUS VARIABLES ON CHOICE REACTION TIMES AND THRESHOLDS.
J. exp. Psychol., May 1965, _.(5), 511-514. (University of California, Los Angeles, Calif.).

For 8 different groups of Ss, individual patterns from sets of either 4- , 3- , or 2-al-

ternative patterns were shown to each S under 2 conditions in a forced-choice recognition

task. In I condition, exposure duration was varied by E and thresholds were determined for

each pattern. In'the other condition, choice reaction times (CRT) were obtained, measured

from stimulus onset to S's key press. It was predicted and found that the order of CRTs would

parallel the order of thresholds in each combination of patterns. This finding supports the

assumption that the time required to receive spatial information sufficient to distinguish

patterns is an identifiable component of CRT.
R2

25,752
Winnick, Wilma A. & Rogoff, Ilana. ROLE OF APPARENT SLANT IN SHAPE JUDGMENTS. J. exp. Psy-

chology, June 1965, U(6), 554-563. (Queens College, City University of New York, Flushing,

N.Y.).

2 parallel experiments are reported bearing on the shape-slant invariance hypothesis.

Apparent-objective slant scales were first determined for 4 rectangles, 2 trapezoids, a random

shape, and an ellipse. Apparent slant was found to be less than objective slant at 10', 20%,

& 30', and to be greater at 60' 0 80°; accuracy was achieved at close to 40%. Shape judgments

were then measured for the same forms set at the same angles. The obtained increases in the

quantity a - p as a function of slant agreed with predictions from the slant scales. Not

predicted was the finding of overconstancy at 10 & 20'.
R 14

25,753
Raab, D.H. & Grossberg, M. REACTION TIME TO CHANGES IN THE INTENSITY OF WHITE NOISE. JL
exp. Ps~chol., June 1965, E2(6), 609-612. (Brooklyn College, City University of New York,
Brooklyn, N.Y.).

Simple reaction times were measured to noise bursts added to background noise which
covered a range of 60 db. S/N was varied between 0.63 and 1o7 (-2 db & 70 db). Reaction time
for a noise burst (AI) added to ongoing noise (I) was found to decrease with increasing .6
and with decreasing I. For constant values of lI/i, reaction time generally decreases with
increasing I. It was concluded that if decision models are to be used to describe simple RT
to partially masked stimuli, they will have to be different from the detection models cor-
rectly employed. (HEIAS)
R 17

25,754
Bourne, L.E., Jr., Guy, D.E., Dodd, D.H. & Justesen, D.R. CONCEPT IDENTIFICATION: THE EF-
FECTS OF VARYING LENGTH AND INFORMATIONAL COMPONENTS OF THE INTERTRIAL INTERVAL. J. exp.
Psychol., June 1965, 62(6), 624-629. (University of Colorado, Boulder, Colo.).

In Exp. I, S5 solved concept-identification problems under conditions formed by combining:
4 intertrial durations (1-25 sec.); 2 levels of task complexity (I & 5 irrelevant stimulus
dimensions); and 2 modes of controlling duration of stimulus patterns (self-paced vs fixed
interval). Performance (a) improved, then got worse with increases in the interval, the
optimal length being greater in more complex problems, and (b) was unaffected by mode of stim-
ulus control. In Exp. II, Ss served in 4 intertrial conditions: a) simple time-out alone;
b) display of stimulus pattern; c) display of signal indicating response correctness; or d)

both b and c. 3 intertrial durations were used for each condition: 1, 15, or 29 sec. Trends
were the same, but performance did not worsen during longer intervals under Conditions b and
d.
R.5

25,755
Rodwan, A.S. COHERENCE DETECTION: A BASIC MECHANISM. J. exp. Psychol., July 1965, 700(),
57-62. (Emory University, Atlanta, Ga.).

This study was designed to test 2 hypotheses about perception: the subjective-standards

hypothesis and a coherence-detection theory. The stimulus set consisted of I00 plane figures.

3 Ss were required to decide whether the stimulus was a square or a rectangle, or later

whether it was a tall rectangle or a short rectangle. I0 other Ss were required to decide

whether the sthiulus was a tall rectangle, a square, or a short rectangle. The results showed

that: a) Ss were reliable; b) the basis for the judgments was identical; c) a vertical-hori-

zontal illusion exists; and d) there was no significant difference between the mean subjec-

tive square and the mean subjective short rectangle. The inference drawn is that "square"

is a response label and not a perceptual category.
- 1i
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25,756
Cross, 0.V., Lane, H.L. & Sheppard, W.C. IDENTIFICATION AND DISCRIMINATION FUNCTIONS FOR A
VISUAL CONTINUUM AND THEIR RELATION TO THE MOTOR THEORY OF SPEECH PERCEPTION. J. exp.
Psychol., July 1965, 70(l), 63-74. (Language & Language Behavior Research Center, Univer-
sity of Michigan, Ann Arbor, Mich.).

The motor theory of speech perception maintains that articulatory movements and their
sensory effects mediate between the acoustic stimulus and the event we call perception. The
Inference of mediating articulation is based on certain properties of identification and dis-
crimination functions for synthetic speech continua, namely, categorical identification and
enhancement of discrimination at the boundary between identification classes. Identification
and discrimination functions with these properties also were obtained in the present experi-

ment, although a nonspeech (visual) continuum was employed. It is concluded that the postula-

tion of a special perceptual mechanism for speech perception is not warranted.

R13

25,757
Bilodeau, Ina McD. TRANSFER OF TRAINING ACROSS TARGET SIZES. J. exp. Psychol., Aug. 1965,
70(2), 135-140. (Tulane University, New Orleans, La.).

The present paper deals with an instructional manipulation of target size or width of
tracking path in an S-paced tracking task: E verbally defined the limits of correct responding
the limits varying from treatment to treatment. After extended training under I path width;
S was tested with the same or a different path width. 2 experiments completed the 9 factorial
combinations of the 3 values of path width used. Transfer of training was positive in all
cases, but the amount of transfer declined as the difference between training- and test-target
limits increased. Very regular generalizationlike functions were obtained when amount of
transfer was plotted against magnitude of the shift in path width; direction of the shift was
apparently irrelevant.
R II

25,758
Weissman, S. & Freeburne, C.M. RELATIONSHIP BETWEEN STATIC AND DYNAMIC VISUAL ACUITY. J.
exp. Psychol., Aug. 1965, 70(2), 141-146. (USN Medical Research Lab., Groton, Conn. &
Bowling Green State University, Bowling Green, Ohio.).

Research in the area of dynamic visual acuity (DVA) has pointed out a controversy as to
the nature of the relationship between OVA and static acuity. This study tried to answer the
following questions: a) is there a relationship between static acuity and DVA at any speed;
b) if there are relationships at different speeds, are they different kinds of relationships?
30 women, college students, were given 6 speed (20, 60, 90, 120, 150, & 180'/sec) and I static
measure of acuity. Thresholds for the first 4 speeds were found to show a significant linear
relationship with the static acuity thresholds. The relationship disappeared at the 2 highest
speed thresholds.
R6

25,759
Seibel, R., Christ, R.E. & Teichner, W.H. SHORT-TERM MEMORY UNDER WORK-LOAD STRESS. _.
exu. Psvchol., Aug. 1965, j0(2), 154-162. (Pennsylvania State University, University Park,
Penn.)

Work-load stress was manipulated in terms of conditions which determine informational in-
put rate and internal processing rate as factors which produce a breakdown in performance as
a result of overloading short-term memory. Slides containing letters were projected. The
number of letters on each slide, defined as the "load", was 4, 5, 6, or 7. After a sequence
of slides were projected an instruction slide was presented which told S on which slide he
was to report. 3 experiments were performed on a total of 42 Ss. The results suggest that
high input rates are ineffective as work-load stressors because S limits the amount of infor-
mation he will accept at any one time. The rate at which S must extract information from
memory is a variable which at high levels results in a breakdown in performance. (HEIAS)
R7

25,760
Creelman, C.D. DISCRIMINABILITY AND SCALING OF LINEAR EXTENT. J. exp. Psychol., Aug. 1965,
20(2), 192-200. (University of Toronto, Toronto, Ontario, Canada).

Discrimination between lengths of printed lines was measured by 4 operationally different
experimental techniques. 3 of the techniques (single stimuli, absolute judgment, and a mod-
ification of the method of constant stimuli) yielded psychophysical scales which were con-
sistent with each other and with the theory of signal detectability (TSD). In the fourth
experimental procedure stimuli had unequal a priori probabilities. This produced consistently
higher measures of discrimination. A possible explanation for this obtained discrepancy is
the lack of long-term learning under this task as opposed to the others. The results extend
the applicability of TSD to some further judgment tasks and experimental conditions.
R 13

25,761
Crovitz, H.F. & Schiffman, H.R. VISUAL FIELD AND THE LETTER SPAN. J. exp. Psychol., Aug
1965, 70(2), 218-223. (US Veterans Administration Hospital, Durham, N.C. & University of
North Carolina, Charlotte, N.C.).

3 experiments tested the relations between monocular or binocular viewing, visual-field
placement of stimuli, and interletter spacing in the distribution of errors over letter posi-
tions in the letter span. Exposure time was lOt msec. The most important variable in ac-
curacy within the letter span was found to be the relative location of a letter within the
8-letter line. Errors were fewest for the leftmost letter in the line regardless of varia-
tions in absolute retinal locus. These data imply that experiments on the letter Opan might
better be conceptualized as "memory" studies than as 'perception" studies.
R9

25,762
Messick, D.M. & Rapoport, A. EXPECTED VALUE AND RESPONSE UNCERTAINTY IN MULTIPLE-CHOICE
DECISION BEHAVIOR. J. exp. Psychol., Aug. 1965, 20(2), 224-230. (University of North Car-
olina, Charlotte, N.C.).

A ID-choice decision-making experiment was conducted in which the uncertainty, H, of S's
response distributions was experimentally determined for each of 4 blocks of 80 trials. A
measure of relative efficiency in terms of expected gain which assumes I constant, R, was
computed for each S for each block of trials. Analysis indicated that Rt did not depend on
H and that it increased slightly but significantly with blocks. The absolute values of Rt
were quite close to the maximum in the later blocks, suggesting that when the uncertainty of
the responses is accounted for, Ss perform the task in nearly optimal fashion. Some impli-

cations of these results for "rational" theories of decision making are discussed.
R3
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25,763
Bell, C.R. TIME ESTIMATION AND INCREASES IN BODY TEMPERATURE. J. exo. Psychol., Aug. 1965,
20(2), 232-234. (London School of Hygiene and Tropical Medicine, MRC, London, England).

In an attempt to replicate some early experiments which had shown consistent between-gs

changes in time estimation with increases in body temperature, Ss in the present experiments
were required to: a) count to 60 at an estimated rate of I digit/sec; b) tap a Morse key at
an estimated rate of 3 taps/sec; and c) judge when a metronome was beating at 4 beats/sec.

Body (oral) temperatures were raised by immersion of both legs below the knees in a bath of
warm water. These trials were given at each task at 3 levels of body temperature. The re-
sults of the original experiments were not confirmed.
R5

25,764
DiLollo, V. & Casseday, J.H. GRADED CONTRAST EFFECTS IN THE JUDGMENT OF LIFTED WEIGHTS. J.
exp. Psychol.. Aug. 1965, 20(2), 234-235. (University of Western Australia, Perth, Australia
& Indiana University, Bloomington, Ind.).

6 groups of 16 Ss each judged the heaviness of either a heavy series (H) or a light series
(L) of weights for either 2, 6, or 10 trials and were then shifted to the opposite series for
15 additional trials. 2 nonshifted groups acted as controls. Before the shift H was judged
heavier the L. After the shift H was judged as heavier by the shift-up groups than by the H
controls (positive contrast effect), and L was perceived as lighter by the shift-down groups
than by the L controls (negative contrast effect). The magnitude of the contrast effects was
directly related to the number of preshift trials, in accordance with predictions from adap-
tation-level theory.
R2

25,765
Rice, C.E., Feinstein, S.H. & Schusterman, R.J. ECHO-DETECTION ABILITY OF THE BLIND: SIZE
AND DISTANCEOFACTORS. J. exp. Psychol., Sept. 1965, 00(3), 246-251. (Stanford Research
Institute, Menlo Park, Calif.).

The ability of 5 blind Ss to detect metal discs placed in front of them by use of echoes
was measured. S was instructed and trained to respond to the presence or absence of these
targets after uttering any sound of his choice. Response thresholds were obtained for vari-
ous size targets at distances ranging from 24 to 108 in. As distance increased, threshold
target size increased. The mean auditory angle subtended by a target calculated to be at
threshold was 4.63' with an SD of .21%. These data provide a basis for comparing perfor-
mance using a vocal echo signal with performance using signal characteristics as independent
variables.
R 8

25,766
Trumbo, D., Noble, M., Cross K. & Ulrich, Lynn. TASK PREDICTABILITY IN THE ORGANIZATION,
ACQUISITION, AND RETENTION OF TRACKING SKILL. J. exp. Psychol., Sept. 1965, 20(3), 252-263.
(Kansas State University, Manhattan, Kan.).

250 male students were assigned to 4 conditions of task predictability, 3 retention in-
tervals, and 2 levels of training in a 

4
x3x2 design. Predictability was determined by ir-

regular step-function tasks that differed in the proportions of systematically repeating
(predictable) targets, ranging from fixed to random sequences. Integrated absolute error 0
served as a performance criterion. In addition, 6 indexes of temporal-spatial patterning were
obtained. Results showed greatest improvement and greatest absolute retention losses for the
fixed task and a fixed-direction task added to the design. Intermediately predictable tasks
did not differ in error from the random task; however, differences in response organization
were found among all tasks. Results suggest the nature of changes in response organization,
and indicate that timing may be most crucial for acquiring and maintaining skill.
R 25

25,767
Morin, R.E., Konick, A., Troxell, Nola & McPherson, Sandra. INFORMATION AND REACTION TIME

FOR "NAMING" RESPONSES. J. exp. Psychol., Sept. 1965, 10(3), 309-314. (Kent State Univer-

sity, Kent, Ohio).

The relationship between stimulus information (I, 2, or 3 bits) and reaction time (RT) was

investigated for 5 types of associations all of which required naming responses to familiar

stimuli (Exp. I--faces of fraternity brothers; Exp. Il--line drawings of animals; Exp. Ill--

colors; Exp. IV--geometric symbols; Exp. V--letters of the alphabet). Each of 54 Ss served in

3 information conditions of I of the 5 experiments. The observed slope for letters, marked

increases in RT accompanied changes in stimulus Information, and all curves were negatively

accelerated. The results indicate that a high degree of overlearning is not sufficient to

produce independence of RT and information measures. A response-competition hypothesis is

suggested to account for differences between the results with letters and other stimuli.

R 14

25,768
Laughlin, P.R. SELECTION STRATEGIES IN CONCEPT ATTAINMENT AS A FUNCTION OF NUMBER OF PERSONS

AND STIMULUS DISPLAY. J. exu. Psychol., Sept. 1965, 20(3), 323-327. (Northwestern Univer-

sity, Evanston, ill.).

The selection strategies of individuals and 2-person cooperative groups were investigated

in 5 concept-attainment problems. 2 types of stimulus displays were used: a) form displays,

consisting of geometric forms varying in 6 attributes with 2 levels of each; b) sequency dis-

plays, consisting of 6 plus and/or minus signs in a row. The arrangement of cards in the

stimulus displays was ordered or random. The principal results were: a) 2-person groups used

the focusing strategy more, required fewer card choices to solution, and required more time

than individuals; b) form displays resulted in more use of the focusing strategy than sequency

displays, with no difference in number of card choices; c) no difference between ordered and

random arrays in use of the focusing strategy or number of card choices.

R6

Ill - 44



25,769
Watkins, W.H. & Feehrer, C.E. ACOUSTIC FACILITATION OF VISUAL DETECTION. J. exp. Psychol.,

Sept. 1965, 20(3), 332-333. (USAF Decision Sciences Lab., Bedford AFB, Mass.).

I1 Os were required to judge which of 4 temporal intervals contained a visual signal, in
an experiment involving a total of 10,900 trials. Under some conditions, potentially useful

time information was conveyed by accompanying sound stimulation, while it was lacking under

others. Highest detectability of the signal was associated with an acoustic conditionshaving
white noise bursts coincident with each observation interval. Those detection scores were

significantly superior to a "reciprocal'' condition having the identical amount of acoustic
time-specification information. Detection was poorest under continuous noise and silence,
which were not discernably different in their effects. Simple time cueing was inferred not

to provide an adequate explanation for the results.
R3

25,770
Eriksen, C.W. & Collins, J.F. REINTERPRETATION OF ONE FORM OF BACKWARD AND FORWARD MASKING

IN VISUAL PERCEPTION. J. exp. Psychol., Oct. 1965, 10(4), 343-351. (University of Illinois,

Urbana, Ill.).

2 experiments were performed on the masking effect of a ring stimulus upon forced-choice

recognition of letter forms when the ring was presented concurrently with the form or preced-

ing or following the form at delay intervals up to 250 msec. 10 Ss were employed in Exp. I

(backward masking) and 10 in Exp. ii (forward masking). Masking effects on recognition ac-

curacy were obtained for delay intervals as long as 80 msec. Maximum masking occurred when

ring and form occurred concurrently. The masking functions obtained for forward and backward

masking appeared highly similar if not identical. An interpretation was suggested in terms

of visual perceptual persistence where masking is due to the greater difficulty of perceiving

a form surrounded by a black ring. Possible perceptual mechanisms for the persistence were

considered.
R 19

25,771
Sekuler, R.W. SPATIAL AND TEMPORAL DETERMINANTS OF VISUAL BACKWARD MASKING. J. nup. Psy-

chol., Oct. 1965, 70(4), 401-406. (Northwestern University, Evanston, I11.).

Duration thresholds were obtained for a single test stripe succeeded by a masking pattern

of alternating dark and bright bars delivered to the same retinal region. The effect of the

angle (alpha) between test stripe and masking contours was studied in conjunction with both

vertical and horizontal test stripes. With either of the test-stripe orientations duration

threshold decreased as alpha increased from 0* to 90'. In another experiment both alpha and

the interstimulus interval (ISI) were varied. The effectiveness of alpha as a determinant of

masking seemed to be restricted to ISI below 60 msec.

R 13

25,772
Corso, J.F. & Levine, M. SONIC AND ULTRASONIC EQUAL-LOUDNESS CONTOURS. J. exp. Psychol.,
Oct. 1965, 70(4), 412-416. (New York State University, Cortland, N.Y. & USA Aberdeen Prov-

ing Ground, Aberdeen, Md.).

Equal-loudness contours were established and compared for 18 Os tested by air conduction

from 2000 cps to 16,000 cps and for 30 0s tested by bone conduction from 2000 cps to 94,000

cps. Contours were established for both modes of transmission at 0-, 10-, and 20-phon loud-

ness levels. The results indicate that the curves for the 2 modes are essentially similar up

to 14,000 cps, approximately; however, the extrapolated air-conduction curves appear to con-

verge at 17,000 cps, while the bone-conduction curves converge at 85,000 cps. It is conclu-

ded that the loudness function for human hearing extends considerably higher in frequency

than previously believed.
R 17

25,773
Little, K.B. & Lintz, L.M. INFORMATION AND CERTAINTY. J. exp. Psychol., Oct. 1965, 20(4),
428-432. (University of Denver, Denver, Colo.).

54 Ss were tested in an "expanded-judgment" situation to determine the increase of mean
certainty in a hypothesis as a function of the amount of information provided. Under these
conditions mean certainty increased as a linear function of the t ratio of the difference of

the true and a hypothetical mean. Moreover, it was found that the formulation of a hypothesis
is accompanied by a significant degree of certainty in its correctness prior to presentation

of any information. A second experiment supported the last finding but demonstrated that mean

certainty can be accurately predicted on the basis of amount of information provided only if

the ratio of the variability of the information to the mean difference remains constant.
R6

25,774
Allison, J. FIXATION TIME AS A FUNCTION OF STIMULUS UNCERTAINTY. J. exp. Psychol., Oct.
1965, 20(4), 433-434. (Indiana University, Bloomington, Ind.).

46 Ss were adapted to I of 3 levels of stimulus uncertainty, then tested at I of the 3

levels. The dependent variable was the total time S fixated stimuli available during the

test period. Stimuli were 1 x 4 in. bits of paper. The low uncertainty set consisted of 42
white stimuli. The intermediate uncertainty set consisted of 14 white, 14 blues, and 14 reds.

The high uncertainty set consisted of 43 stimuli, each forming a unique combination of hue,
brightness, and saturation. The adaptation period was 14 min. for each set. The design was
a 3x3 factorial with 3 levels of stimulus uncertainty during adaptation, and 3 during test.

The Ss shifted from a lower to a higher level of uncertainty fixated longer than those shifted

from a higher to a lower level, and this effect increased with the magnitude of the shift
(p<.Ol). (HEIAS)
R3
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25,775
Karlin, L. EFFECTS OF DELAY AND MODE OF PRESENTATION OF EXTRA CUES ON PURSUIT-ROTOR PER-
FORMANCE. J. exp. Psychol., Oct. 1965, 10(4), 438-440. (New york University, New york, N.Y),

The effects on pursuit-rotor performance of using an extra cue and varying its mode of
presentation were investigated in order to examine the reasons for previous results that were
in conflict. It had been found that when auditory clicks are sounded when S is on target,
superior performance results. In this experiment 80 Ss were tested under 5 conditions: one
control group and 4 groups with auditory feedback of .5 and .2 sec. continuous, and .5 and
.2 sec. discrete. The continuous tone was sounded following either a .2 or .5 sec. interval
of continuous time on target and kept sounding as long as S remained on target. The discrete
tone sounded when S maintained continuous contact for the requisite amount of time and was
repeated for equal intervals of continuous time on target thereafter. An extra cue was found
to be effective in increasing performance, but variations In the interval of delay were not
significant. (HEIAS)
R3

25,776
Ludwid, A.M. & Polak, P.R. SOME DIFFICULTIES WITH TACHISTOSCOPIC RESEARCH. J. gen. Psychol.
Jan. 1965, 72(First Half), 101-109. (Mendota State Hospital, Madison, Wisc. & Fort Logan
Mental Health Center, Fort Logan, Colo.).

This paper reports some methodological problems and previously unreported variables which
play an important role in all tachistoscopic investigation. The following conclusions were
reached by the writers after attempting an experiment utilizing the tachistoscope: a) Vari-
ables, such as the method of stimulus construction should be reported in tachistoscopic ex-
periments if the experiment is to be repeatable; b) Dark adaptation, or the absence of it,
does not appear to affect the threshold of recogntion of tachistoscopically presented word
stimuli; c) Findings suggest that subjects, when anxious, have a more difficult time per-
ceiving 1'threat" words compared to "nonthreat" words. After 15 minutes of adaptation, no
significant differences between so-called "threat" and "nonthreat" words were found that were
not related to the physical properties of the stimuli; d) The number of times each stimulus
is presented at each shutter speed is an important determinant of threshold of recognition.
The more often each stimulus is presented at each shutter speed, the lower will be the
threshold. This is probably related to partial information about the stimulus gained at each
exposure; e) The time period between presentations of stimuli is an important determiner of
threshold. Words presented 5 sec. apart had much higher thyesholds than words presented 1/3
sec. apart.
R5

25,777
Murdock, B.B., Jr. SIGNAL DETECTION THEORY AND SHORT-TERM MEMORY. J. exp. Psychol., Nov.
1965, 70(5), 443-447. (University of Toronto, Toronto, Ontario, Canada).

This study attempted to apply signal-detection theory to short-term memory by testing the
high-threshold concept of associative strength. On each trial a list of 6 A-D pairs was pre-
sented once, then I of these 6 pairs was tested for 'recognition. On the recognition test
either A-B (a proper pair) or A-X (an improper pair) was presented; S had to make a binary
(yes-no) decision plus a confidence rating. From these data ROC curves were plotted, and
they resembled the curvilinear functions of signal-detection theory more than the linear
functions required by the high-threshold concept. These results call into question the use 0
of a high-threshold concept to explain findings from studies of 1-trial learning.

R 1I

25,778
Bertelson, P. & Barzeele, J. INTERACTION OF TIME-UNCERTAINTY AND RELATIVE SIGNAL FREQUENCY
IN DETERMING CHOICE REACTION TIME. J. exp. Psychol., Nov. 1965, 70(5), 448-451. (Universite
libre de Bruxelles, Brussels, Belgium).

Choice RTs to 2 signals of relative frequencies .2 and .8 were measured under 2 time-un-
certainty conditions: constant FPs of either .5 or 5.0 sec. The RT to the more frequent sig-
nal is more affected by time uncertainty than the RT to the less frequent one. This result
shows that "preparation," a hypothetical state which has often been postulated to account
for time-uncertainty effects, is at least in part specific to one particular signal-response
pair, or, alternatively, that the well-known effect of signal relative frequency is affected
by very short-term fluctuations.
R 13

25,779
Hohle, R.H. DETECTION OF A VISUAL SIGNAL WITH LOW BACK-GROUND NOISE: AN EXPERIMENTAL COM-
PARISON OF TWO THEORIES. J. exp. Psychol., Nov. 1965, n0(S), 459-463. (Child Behavior &
Development Institute, University of Iowa, Ames, Iowa).

Yes-no responses were obtained from each of 5 Ss under different conditions of induced
response bias during 9 300-trial sessions (plus 9 extra sessions for I S) where a low-inten-
sity stimulus was present or absent in a random sequence. Least-squares curves relating
probabilities of a "yes" response with the stimulus present to probabilities of a "yes" with
the stimulus absent were determined for each set of data, assuming: a) the theory of signal
detection (TSD); and b) the fixed-criterion hypothesis. The latter theory afforded a closer
fit for each of the 6 sets of data'when compared to the simplest form of TSD. A more general
form of TSD led to curves which fit as well as those from the fixed-criterion theory, but
this form has other, undesirable, Implications.
R6

25,780

Norman, D.A. & Wickelgren, W.A. SHORT-TERM RECOGNITION MEMORY FOR SINGLE DIGITS AND PAIRS

OF DIGITS. J. exo_. ochol., Nov. 1965, 70(5), 479-489. (Harvard University, Cambridge,

Mass. & Massachusetts Institute of Technology, Cambridge, Mass.).

The operating characteristic is used to examine the relation between the recognition of

a single item and the recognition of a pair of items. 29 Ss listened to a sequence of 5

digits, and then were given a test of recognition memory for I or 2 digits from the original

sequence. The operating characteristic for single digits is a smooth function that is sym-

metrical about the major diagonal, whereas the curve for pairs is highly assymetrical. False-

recognition rates for test pairs containing 1 digit from the original sequence are only

slightly greater than false-recognition rates for completely new pairs. Recognition of a

pair does not appear to result from independent recognition of each digit. A mathematical

model is developed in which the strength of the memory trace has a continuous distribution

which is incremented in a probabilistic fashion upon presentation of an item or pair.

R 8
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25,781
Posner, M.I. & Rossman, Ellen. EFFECT OF SIZE AND LOCATION OF INFORMATIONAL TRANSFORMS UPON
SHORT-TERM RETENTION. J. exp. Psychol., Nov. 1965, 70(5), 496-505. (University of Oregon,
Eugene, Ore. & University of California, Berkeley, Calif.).

This series of studies investigates the effect of informational transformations of var-
ious levels of difficulty, as indicated by the amount of information reduction required, upon

material in short-term storage at the time of the transform. Exp. I shows that with number
and similarity of interpolated items held constant, the greater the difficulty of a transform
the more forgetting will result from it. Exps. II and Ill show that these effects cannot be
attributed entirely to increases in the time an item remains in store. Rather, time in store
and difficulty of transform both contribute to determining the amount of forgetting. Exp. IV
shows that the loss of material in store is a decreasing function of its distance prior to
the transform, but that the transformed material itself shows no decline in retention. These
results point to an operational definition of rehearsal as a process requiring part of the
limited central capacity of S.
R 17

25,782
Peterson, C.R., Ulehla, Z.J., Miller, A.J. & Bourne, L.E., Jr. INTERNAL CONSISTENCY OF
SUBJECTIVE PROBABILITIES. J. exp. Psvchol., Nov. 1965, 2D(5), 526-533. (University of
Michigan, Ann Arbor, Mich.).

3 experiments evaluated the degree to which relations within sets of subjective probabil-
ities conformed to implications of mathematical probability theory. According to probabili-
ty theory, 2 products of subjective probabilities, (a) (b/a), should be equal. The mean
correlation between these products was .67 in Exp. I. The corresponding correlation was .90
in Exp. II after partialing out the effect of relevant objective probabilities. In Exp. III,
Ss made trial-to-trial revisions of subjective probabilities which referred to 2 classes of
events. Although the magnitude of subjective-probability revision was less than the magni-
tude of objective-probability revision, the relation between revised subjective probabilities
associated with the 2 classes of events agreed closely with the relation specified by proba-
bility theory.
R6

25,783
Kimmel, H.D. & Kimmel, Ellen. SEX DIFFERENCES IN ADAPTION OF THE GSR UNDER REPEATED APP-
LICATIONS OF A VISUAL STIMULUS. J. exp. Psychbl., Nov. 1965, 70(5), 536-537. (University
of Florida, Gainesville, Fla.).

8 men and 8 women came to the laboratory on 3 occasions, 1 wk. apart, to receive 10 pre-
sentations of a visual stimulus on each occasion. The average GSR to the light showed an
intrasesslon (but no intersession) adaptation effect for both sexes but this effect was al-
most gone for the males on the last session. In addition, the males made significantly
larger GSRs than the women on all 3 sessions, especially on the last session. It was conjec-
tured that the men became familiar with the procedure and anticipated the end of the 3rd.
session by making larger GSRs, but that the women did not.
R2

25,784
Gould, J.D. & Schaffer, Amy. PARTIAL VISUAL FEEDBACK OF COMPONET MOTIONS AS A FUNCTION OF
DIFFICULTY OF MOTOR CONTROL. J. exu. Psychol., Dec. 1965, 7-0(6), 564-569. (IBM Watson
Research Center, Yorktown Heights, N.Y.).

This research studied the interrelations of visual perception and movement. Closed-cir-
cuit television techniques allowed the joint action of S's hand, control instrument, and
operational effects to be visually fed back singly or in various combinations. 2 levels of
difficulty of each of the 3 task components responsible for the 3 types of visual feedback
were varied independently of feedback in a task where S steered a ball through a maze. Re-
suits showed vision of the tool to be most important followed by vision of operational ef-
fects and hand-arm movements. No significant difference was found on the task-difficulty
variable which may have influenced the absence of a significant interaction between type of
visual feedback and movement difficulty.
R 15

25,785
Corah, N.L. EFFECTS OF THE VISUAL FIELD UPON PERCEPTION OF CHANGE IN SPATIAL ORIENTATION.
J. exp. Psychol., Dec. 1965, 70(6), 598-601. (Dentistry School, New York State University,
Buffalo, N.Y.).

The study investigated the effects of a frame and its orientation upon the perceived
change in orientation of a rod target rotated at a speed below threshold for movement. 84 Ss
were equally divided among 7 conditions. The results demonstrated that field structure was
generally less important than starting position of the target. Change was more readily per-
ceived when initial target position was at the vertical than when it was tilted (p<.05). A
tilted field with the target rotating away from the vertical produced the greatest lag in
detection. The results are interpreted in terms of adaptation-level theory.
R9

25,786
McAllister, W.R., McAliister, Dorothy E. & Franchina, J.J. DEPENDENCE OF EQUALITY JUDGMENTS
UPON THE TEMPORAL INTERVAL BETWEEN STIMULUS PRESENTATIONS. J. exp. Psychol., Dec. 1965,
20(6), 602-605. (Syracuse University, Syracuse, N.Y.).

Judgments of equality were obtained from 8 independent groups of Ss following a compari-
son of a standard 50-mm. line with either a 50-, 54-, 58-, or 

6 2
-mm. line presented after

either 1/2 minute or 8 minutes. Percentage of equal judgments was significantly greater
following the 8-minute presentation interval than following the l/

2
-minute interval only for

lines longer than the standard. A second judgment by each S with the other presentation in-
terval indicated that the effect of presentation interval depended upon the order of inter-
vals used. The first judgment data parallel the results of several animal studies which
showed an increase in response consistent with the hypothesis that the number of jnd's sepa-
rating 2 similar stimuli decreases as the time between presentations of the stimuli in-
creases. This hypothesis reconciles the data with Hull's theory of stimulus generalization.
R9
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25,787
Engen, T. PSYCHOPHYSICAL ANALYSIS OF THE ODOR INTENSITY OF HOMOLOGOUS ALCOHOLS. J. exs.
Psychol., Dec. 1965, 20(6), 611-616. (Brown University, Providence, R.I.). S

Change in the human infant's respiration was used as an index of the intensity of homo-
logous alcohols. At 100% concentration intensity decreases but at threshold concentration
intensity increases with increasing chain length. Psychophysical scaling with adult Os in-
dicates that the infant results are not inconsistent because the slope of the psychophysical
function also decreases with increasing chain length. These findings are pertinent to ol-
faction as well as psychophysics.
R 14

25,788
Gescheider, G.A. CUTANEOUS SOUND LOCALIZATION. J. exp. Psychol., Dec. 1965, 70(6), 617-625.
(Hamilton College, Clinton, N.Y.).

Cutaneous sound localization when stimuli were delivered to the skin through a pair of
vibrators was compared with auditory localization when stimuli were presented through ear-
phones. Auditory localization was more precise for random noise bursts than for low-fre-
quency tones. Cutaneous localization, however, was as accurate for the tone as for the noise
stimuli. Comparisons between modalities revealed that cutaneous localization of low tones
was a great deal more precise than auditory localization of low tones. Localization of noise
bursts, however, was slightly more accurately performed by the ears than by the skin, as was
the case with I-msec. clicks. Independent manipulation of intensity- and temporal-difference
cues revealed that auditory localization was influenced by both types of cue. Cutaneous
localization was found to depend mainly on intensity differences. Small time-difference ef-
fects were observed, however, and were found to depend on the locus of stimulation.
R 7

25,789
Freedman, J.L. INCREASING CREATIVITY BY FREE-ASSOCIATION TRAINING. J. exp. Psychol., Jan.
1965, fl(I), 89-91. (Stanford University, Stanford, Calif.).

An experiment was conducted to test the hypothesis that facilitating S's ability to pro-
duce associations would increase his score on a test of creativity. Ss either free associa-
ted to 10 stimulus words or defined the words. Those receiving the free-association train-
ing scored significantly higher on the Remote Associates Test (RAT), a test of creativity
which was administered after the training session.
SR7

25,790
Binder, A., Wolin, B.R. & Terebinski, S.J. LEADERSHIP IN SHALL GROUPS: A MATHEMATICAL AP-
PROACH. J. exo. Psvchol., Feb. 1965, L2(2), 126-134. (Indiana University, Bloomington,
Ind.).

The broad purpose of this research was the investigation of the relationship between deci-
sion-making success and the likelihood of being voted "leader" (group decision maker) of a
3-man group. Markov models, based on extensions of concepts used in mathematical learning
theory, provided the theoretical framework. Each trial of the experiment began with the se-
lection of a leader by group vote, and ended after the designated leader made a decision for
the group. Obtained and predicted results were compared for voting shifts, asymptotic leader-
ship and state proportions, and learning trends. 5 different reinforcement groups were run
and in only 1 of these groups were there major discrepancies between actual and expected re-
sults.
R8

25,791
BeckJ. APPARENT SPATIAL POSITION AND THE PERCEPTION OF LIGHTNESS. J. exp. Psychol., Feb.
1965, 12(2), 170-179. (Harvard University, Cambridge, Mass.).

2 studies investigated the relation of lightness perception to the perception of spatial
position. The results confirm earlier findings that lightness perception may be affected by
how an 0 perceives the surface to be oriented with respect to the illumination. The results
fail to support the hypothesis, however, that the apparent position of a surface relative to
the illumination is used as a basis for computing the albedo of a surface. Rather, the
general hypothesis the studies appear to support is that processes of perceptual organization
come into play as a result of the cue properties of stimuli which affect whether a variation
in luminance will be seen as a difference in the illumination of the surface or as a differ-
ence in the lightness of the surface. Thus, an area of reduced surface luminance seen in one
position as a shadow is, in another, seen as a gray surface color, in each case consistent
with the apparent position of the surface.
R 12

25,792
Schiller, P.M. MONOPTIC AND DICHOPTIC VISUAL MASKING BY PATTERNS AND FLASHES. J. ens.

Pschol., Feb. 1965, 69(2), 193-199. (Massachusetts Institute of Technology, Cambridge,

Mass.).

This study investigated masking of letters by a bright flash of light or by a pattern.

The results showed that: a) masking by flash is primarily a monoptic effect; masking by pat-

tern occurs under monoptic and dichoptic conditions; b) increasing the interstimulus inter-

val decreases masking by pattern less than by monoptically presented flash; c) repetition of

trials decreases masking by pattern but not by flash. Different processes are involved when

flashes and patterns are used as masking stimuli.
R 15

25,793
Kintsch, W. & Morris, C.J. APPLICATION OF A MARKOV MODEL TO FREE RECALL AND RECOGNITION.
J. exp. Psychol., Feb. 1965, 69(2),'200-206. (University of Missouri, Columbia, Mo.).

In 2 experiments lists of nonsense syllables were learned by the methods of recognition
and recall. In a third experiment Ss first learned to recognize a list of nonsense sylla-
bles and then to recall it. The recognition data could be described by a simple 2-state
Markov model. A 3-state Markov model was needed for the description of the recall data. It
was hypothesized that recall learning involved 2 stages, a recognition stage and a second
stage where the response becomes available in the absence of the stimulus, and that each of
these stages can be described as a simple Markov process. In Exp. III it was shown that re-
call learning after recognition learning can actually be described by a 2-state Markov model.
R 15
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25,794
Polidora, V.J. STIMULUS CORRELATES OF VISUAL PATTERN DISCRIMINATION BY HUMANS: AREA AND
CONTOUR. J. exp. Psychol., March 1965, 69(3), 221-223. (Wisconsin Regional Primate Research
Center, Wisc.).

It was found previously found that the disparity between the areas and the contours of the
2 patterns which comprised a simultaneous discrimination problem were both direct, monotonic
determinants of discriminative performance of monkeys. Also, the contributions of the area
and contour dimensions were shown to be independent and additive. To determine the extent
to which these same dimensions relate also to human discriminative performance, this experi-
ment was designed as a replication of the monkey study. It was found that human proficiency
of discriminating visual metric patterns was virtually perfect and less directly related to
the area and contour dimensions of these patterns. (HEIAS)
R4

25,795
Montague, W.E. EFFECT OF IRRELEVANT INFORMATION ON A COMPLEX AUDITORY-DISCRIMINATION TASK.
J. exp. Psychol., March 1965, 69(3), 230-236. (University of Illinois, Urbana, Ill. & USN
Electronics Lab., San Diego, Calif.).

An attempt was made to demonstrate that the detrimental effects of irrelevant information
on discrimination learning are due to implicit response competition generated by task cond-
itions. In a complex auditory-discrimination task, groups receiving different amounts of
irrelevant information (1, 2, or 3 dimensions).never relevant to their task made fewer er-
rors than groups receiving different amounts of irrelevant information which sometimes re-
quired differential responding. In addition, the errors increased with the number of ir-
relevant dimensions. Variation of task difficulty by manipulatingthe discriminability of
the relevant information resulted in an enhancement of the effects of the irrelevant in-
formation. Repeated practice sessions reduced the effects of irrelevant information which
was sometimes relevant at a faster rate than for the irrelevant information which was never
relevant to the task.
R 14

25,796
Berman, Phyllis W. & Liebowitz, H.W. SOME EFFECTS OF CONTOUR ON SIMULTANEOUS BRIGHTNESS
CONTRAST. J. exp. Psychol., March 1965, 69(3), 251-256. (University of Wisconsin, Madison,
Wisc. & Pennsylvania State University, University Park, Penn.).

Simultaneous brightness contrast was measured as a function of: a) the orientation of a
test object, shaped as a figure 8, on a half light, half black surround; b) type and width
of a contour separating the figure halves on the divided background. 48 adult Ss matched the
brightness of the figure half on the dark background with that on the light surround. Sub-
jective contrast was significantly greater: a) when the figure 8 was presented with its rings
on backgrounds of different brightness than when each ring lay on both backgrounds; b) when
figure halves were moved apart, each into its own surround, rather than when a dividing line
separated the halves; c) as width of the contour between halves was increased. The results
are discussed in terms of the contribution of the border to subjective contrast obtained
with complex stimulus configurations.
R 12

25,797
Gould, J.D. DIFFERENTIAL VISUAL FEEDBACK OF COMPONENT MOTIONS. J. emp. Puychol., March
1965, 69(3), 263-268. (IBM Watson Research Center, Yorktown Melghts, N.Y.

New closed-circuit television techniques allowed the joint action of S's hand, control-
instrument, and operational effects to be visually fed back singly or in combination. 8
visual feedback conditions and 2 levels of task precision were used. The results showed
that the effects of visual feedback were determined by the component motions fed back, with
the operational effects being the most important followed by control-instrument and hand-
arm movements. A significant interaction between visual feedback and precision of movement
occurred, where feedback of the operational component became more important as more overall
precision of movement was demanded.
R8

25,798
Grim, P.F. & White, S.H. EFFECTS OF STIMULUS CHANGE UPON THE GSR AND REACTION TIME. J. exm.
Psvchol., March 1965, L2(3), 276-281. (University of Chicago, Chicago, Ill.).

60 Ss were given 16 RT trials using a colored light as stimulus and then, without warning,
lights differing in color but not in intensity were presented. Augnented GSR reactions oc-
curred as a monotonic function of amount of change. Lengthened RTs were also observed;
the amount of such lengthening did not appear to be simply related either to evoked GSR or
to amount of stimulus change.
R 12

25,799
Fillenbaum. S., Schiffman, H.R. & Butcher, J. PERCEPTION OF OFF-SIZE VERSIONS OF A FAMILIAR
OBJECT UNDER CONDITIONS OF RICH INFORMATION. J. exp. Psychol., March 1965, b2(3), 298-303.
(University of North Carolina, Chapel Hill, N.C.).

An experiment was conducted replicating and extending an earlier study by Slack in which
size estimates of off-size versions of a familiar object had been found to regress to famil-
iar size, under conditions of rich environmental information. Size and distance estimates
were obtained for normal, oversized, and undersized chairs (and control stakes and abstract
constructions) located on a dirt road at various distances from S. There was no tendency
for either size or distance judgments to be systematically biased as a function of familiar
size; Slack's findings were not replicated. These results do not support any position which
argues that familiar size is one of the major operative determinants of apparent size, under
ordinary circumstances of observation in a richly informative environment.
R 10

25,800
Pick, Anne D. IMPROVEMENT OF VISUAL AND TACTUAL FORM DISCRIMINATION. J. exp. Psychol.,
April 1965, 69(4), 331-339. (Macalaster College).

A discrimination-learning situation and subsequent transfer tests were used to investigate
2 hypotheses about improvement in discrimination: a "schema,' hypothesis and a "distinctive
feature'r hypothesis. I visual and 2 tactual discrimination experiments were conducted. Re-
suits suggested the superiority of the distinctive feature hypothesis, at least under condi-
tions of a simultaneous comparison, for accounting for children's improvement of discrimina-
tion of the letter-like forms used as material.
R8
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25,801
Singer, G. & Day, R.H. TEMPORAL DETERMINANTS OF A KINESTHETIC AFTEREFFECT. J. exp. Psychol.,
April 1965, 69(4), 343-348. (University of Sydney, Sydney, Australia).

The development of a kinesthetic aftereffect as a function of stimulation times of 15, 30,
45, 60, 75, 90, 105, & 120 sec. and its dissipation after 30 & 90 sec. stimulation have been
investigated in 2 experiments. The task required kinesthetic judgment of the horizontal fol-
lowing controlled rhythmic stimulation of the extended hand across a slanted bar. In Exp. I
the aftereffect was shown to increase with stimulation time. In Exp. II the size of the
aftereffect was similar immediately following 30 & 90 sec. stimulation but the rate of dis-
sipation was greater for the shorter than for the longer stimulation. Since with the method
of adjustment dissipation is rapid during the adjustment period, the development function of
Exp. I is interpreted as representing a joint function of stimulation time and differential
dissipation rates.
R 10

25,802
Bruvold, W.H. & Gaffey, W.R. SUBJECTIVE INTENSITY OF MINERAL TASTE IN WATER. J..exn.
Psvchol., April 1965, ,k(4), 369-374. (University of California, Berkeley, Calif. & Califor-
nia State Department of Public Health, Calif.).

An experiment determined the ability of a power function to summarize ratings given solu-
tions of NaCl, MgCl2 , and Na2 SO4. 16 Ss rated 9 solutions of a salt using a magnitude-esti-
mation procedure. A separate experiment was devoted to each of the 3 salts studied. Results
indicated that a power function,f= kn, could account for a substantial portion of the vari-
ance in the ratings given. Further analyses of individual ratings showed that power func-
tions varied significantly between Ss. It was proposed that the individual variation could
be accommodated by an analysis of variance model.
R7

25,803
Kaswan, J. & Young, S. EFFECT OF LUMINANCE, EXPOSURE DURATION, AND TASK COMPLEXITY ON RE-
ACTION TIME. J. exp. Psychol., April 1965, 69(4), 393-400. (University of California, Los
Angeles, Calif.).

Reaction time to a pattern-discrimination task was found to be about equally affected by
variation in exposure duration (4-512 msec.) and luminance (.09-ll.84mL.). In a supple-
mentary study of figure-ground detection, it was found that luminance affected RT to a great-
er extent than exposure duration. Further, it was found that luminance and exposure dura-
tion determined different RT functions in the 2 experiments. In the discrimination task
there was a gradual shift in the relation of luminance and exposure duration to RT, from in-
verse at bright and long exposures, to direct at dim and brief exposures. In the detection
task, RT was always inversely related to changes in luminance and exposure duration, to the
extent to which RT was affected by these variables.
R 8

25,804
Williams, H.L., Kearney, Ometta F. & Lubin, A. SIGNAL UNCERTAINTY AND SLEEP LOSS. J. exp.
Ps _. i., April 1965, Q9(4), 401-407. (University of Oklahoma School of Medicine, Norman,
Okia.).

During a 3-5 day base-line period, 2 days of sleep loss, and 3 days of recovery, 52 Ss
performed 3 visual vigilance tasks, of 10 min. each ranging in signal uncertainty from com-
plete redundancy to .84 bit per sec. The major effect of uncertainty was to cause errors
of omission which increased with sleep loss. The interaction between signal uncertainty and
sleep loss was significant. Task duration (of ID min.) caused no impairment during the base-
line and recovery phases, but during sleep loss, errors of omission rose sharply on the last
3 min. of each task. There was no significant interaction between signal uncertainty and
task duration. Decrement was considerably greater for Ss working alone than for Ss workingin a group. Oral temperature had no consistent relation to errors of omission or to sleep
loss.
R 19

25,805
Fitts, P.M. & Biederman, 1. S-R COMPATIBILITY AND INFORMATION REDUCTION. J. exp. Psychol.,
April 1965, A2(4), 408-412. (University of Michigan, Ann Arbor, Mich.).

S-R compatibility effects were examined in 4 information-processing tasks (I-bit informa-
tion conserving, 2-bit conserving, 2 to I bit filtering, and 2 to I bit condensing) in com-
bination with 2 sets of responses (2 or 4 fingers of I hand only vs 1 or 2 fingers of both
hands). 8 different groups of 10 Ss each were used, I under each condition, and tested for
2 sessions. 1-bit conserving and 2 to 1 bit filtering were accomplished about equally well,
under both response codes. The other 4 tasks involved significantly more time and errors.
When a compatible (2-hand) response code was used, 2-bit information conserving was more
efficient than 2 to I bit information condensing, notwithstanding the fact that the former
involved twice as many alternative responses; these relations were reversed when a less com-
patible (I-hand) response code was used. These results indicate the importance of response
coding in interpreting studies of different information-handling processes.
R 13

25,806
Emmerich, D.S., Goldenbaum, D.M., Hayden, D.L., Hoffman, Linda S., et al. MEANINGFULNESS AS
A VARIABLE IN DICHOTIC HEARING. J. exp. Psychol., April 1965, j9(4), 433-436. (Indiana
University, Bloomington, Ind.).

It is suggested that the results reported by Broadbent (1954) concerning the difficulty
of 2 different orders of report in a dichotic hearing situation might be due in part to the
use of digits as stimuli rather than material of a more meaningful nature. An experiment was
run using lists of I-syllable words instead of digits in order to investigate this possi-
bility, and results were obtained which were in disagreement with those of Broadhent. It was
suggested that Broadbent's theory needs to be modified in order to take into account S's
ability to make use of a relatively permanent memory system when material facilitating mean-
ingful associations is used in the dichotic hearing situation.
R 3
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25,807
Inada, G.J. & Hall, C.W. STATISTICAL OBSERVATIONS OF SURVIVORS OF THE HIROSHIMA A-BOMB.
CLINICAL AND STATISTICAL OBSERVATIONS OF DELAYED EFFECTS. Amer. J. Ophthal., Feb. 1965,
5(2), 216-221. (New York, N.Y.).

Studies made of survivors of the atomic bomb by various investigators have shown that
heavily exposed survivors of either the Hiroshima or Nagasaki A-bombs have radiation cata-
racts. This study proposed to answer the question: could 1 of the effects of exposures to
ionizing radiation be to'increase the incidence of certain types of lenticular opacities?
The 986 patients examined were drawn from the "master sample'' determined and used by the pro-
grams of ABCC (Atomic Bomb Casualty Commission). 2 groups were compared: an irradiated
(proximal exposed) group and a control (distal exposed) group. The latter group consisted

of persons who were in the city of Hiroshima at the time of the explosion of the A-bomb but
were so far distant from the hypocenter that they received only a negligible amount of ioniz-
Ing radiation. The patients were presented to the opthalmologist without his knowing whet-
her they were of the experimental or control group. Very significant statistical test re-
sults indicate that lenticular opacities observed have definite relationship of ionizing
radiation exposure distance from the hypocenter. Exposure to ionizing radiation does in-
crease the incidence of lenticular changes indicative of ionizing radiation (definite opa-
cities, polychrome posterior capsularroughening, excessive cortical opacities unexplained
and, especially, the polychrome posterior capsular plaques). No appreciable differences in
opacities by sex or loss of visual acuity were observed.
R i1

25,808
Weisbach, P.T. THE OPHTHALMOLOGIST'S ROLE IN THE MANAGEMENT OF DYSLEXIA. Amer. J. Ophthal.,
Feb. 1965, U(2), 265-271. (Beaumont, Tex.).

Dyslexia is a clinical entity characterized by subnormal reading ability in a person of
average or above average intelligence. It is a disease which has different causes in diffe-
rent children. The causes include brain damage in the "language area', hereditary predispo-
sition and such ophthalmic factors as hyperopia, muscle imbalance, aniseikonia or visual im-
maturity. Emotional disturbances, educational immaturity and cerebral dominance may also
play some role in the etiology of this condition. These children should be recognized in
their first year of school. A complete medical work-up should be managed by an ophthalmol-
ogist. A complete ophthalmic examination should first be performed and all possible visual
anomalies should be corrected. The ophthalmologist may want a psychometric evaluation, a
neurologic opinion to determine the role of organic brain damage, psychiatric consultation
for evaluation of emotional disturbances, pediatric consultation for evaluation of the status
of the general health and/or consultation by an otolaryngologist to determine the patient's
hearing ability. With all the necessary information at hand, the ophthalmologist will be
able to recommend corrective medical therapy and to advise the parents and teachers about
available remedial reading aids.
R 10

25,809
Francois, J., Verriest, G. & DeRouck, A. A NEW PEDIGREE OF IDIOPATHIC CONGENITAL NIGHT-
BLINDNESS. Amer. J. Ophthal., April 1965, 32(4), 621-625. (Ophthalmological Clinic, Uni-
versity of Ghent, Ghent, Belgium).

A report is given of a study of 2 cases of typical idiopathic congenital night-blindness
transmitted as a dominant hereditary trait. From the functional point of view, both cases
examined showed a complete and selective deficiency of scotopic vision, psychophysically as
well as electrophysiologically. It should also be noted that their photopic color discrimi-
nation was altered by a very mild deficiency with respect to the blue-yellow axis, which has
been described often before in other cases of idiopathic night-blindness transmitted as a
dominant hereditary characteristic. The dark-adaptation curve was distinctly higher than
in the cases of Nougarian idiopathic nyctalopia studied with the same technique. Further-
more, the electro-oculographic study revealed that the physiologic decrease in the resting
potential of the eyeball during adaptation to darkness may be present or absent.
R7

25,810
Keppel, G. PROBLEMS OF METHOD IN THE STUDY OF SHORT-TERM MEMORY. Psychol. Bull., Jan.
1965, jj(I), 1-13. (University of California, Berkeley, Calif.).

Consideration ot design which have been problems in the study of long-term memory are
discussed in the context of short-term memory research. These problems include the type of
experimental design (independent versus repeated measures), the measurement of immediate
retention, and the means by which the retention interval is filled. This review indicates
that these methodological problems are also present in the investigation of short-term me-
mory.
R 35

25,811
Uttal. W.R. DO COMPOUND EVOKED POTENTIALS REFLECT PSYCHOLOGICAL CODES? Psychol. Bull.,

Dec. 1965, 64(6), 377-392. (University of Michigan, Ann Arbor, Mich.).

The purpose of this paper is to examine the question of the utility of the compound

evoked potential as a sign of perceptual experience. A discussion is presented of the origin

of the peripheral nerve compound action potential and the brain potential evoked by impulsive

stimuli. Some of the recent literature on the potentials from human Ss is considered to

determine what progress has been made in correlation these electrical signs with psychophysi-

cal responses. It is concluded that while certain suggestions have been forthcoming, both

denying and affirming the relation, the evidence is still inconclusive that simple correspon-

ences exist between the 2.
R 34

25,812
DeLamater, J., McClintock, C.G. & Becker, G. CONCEPTUAL ORIENTATIONS OF CONTEMPORARY SMALL
GROUP THEORY. Psychol. Bull., Dec. 1965, 64(6), 402-412. (University of Michigan, Ann
Arbor, Mich.).

In an attempt to study some of the conceptual and content parameters of contemporary
small group orientations, 2 classificatory systems were developed and applied to a sample of
empirical hypotheses derived from 6 such orientations. The results of this analysis provide
data on the similarities and differences between these points of view on 3 dimensions: a) the
size of the social unit(s); b) the social process level(s) with which they deal; and c) the
substantive content of the variables which they employ.
R 61
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25,813
Taylor, I.K. & Taylor, N.M. ANOTHER LOOK AT PHONETIC SYMBOLISM. Psychol. Bull., Dec. 1965,
j64(6), 413-427. (Lakeshore Psychiatric Hospital, New Toronto, Ontario, Canada & Defence
Research Medical Labs., Toronto, Ontario, Canada).

Various possible meanings of "phonetic symbolism" are discussed. Phonetic symbolism is
distinguished from onomatopoeia. "Elemental" and "structual" phonetic symbolism are defined.
Elemental phonetic symbolism is discussed in terms of 7 hierarchically arranged questions
which define "subjective" phonetic symbolism (that detected by observer) and "objective"
phonetic symbolism (overrepresentatlon of particular sounds In words of particular connota-
tions in natural languages). Experimental and empirical evidence relevant to each question
are discussed, and it is concluded that both subjective and objective elemental phonetic sym-
bolism are real phenomena, but that the patterns of symbolism are unrelated in historically
unrelated languages. The feedback theory of phonetic symbolism (Taylor, 1963) is considered
in greater detail than heretofore. The feedback theory asserts that if speakers of a lan-
guage show subjective phonetic symbolism, then the language will come to show the same pat-
tern of objective phonetic symbolism, and that the pattern of objective phonetic symbolism in
the language similarly influences the development of subjective phonetic symbolism in the
speakers.
R 31

25,814
Levin, J. THREE-MODE FACTOR ANALYSIS. Psychol. Bull., Dec. 1965, 64(6), 442-452. (Univer-
sity of Tel-Aviv, Tel-Aviv, Israel).

2 studies employing Tucker's 3-mode factor analysis are reported. The 1st is an analysis
of semantic differential data. 4 scale factors and 4 concept factors were obtained. I sub-

ject-type was obtained. It consisted of a core matrix linking the scale factors to the con-
cept factors. The 2nd study is an analysis of an S-R Inventory of Anxiousness. 3 situation
factors and 3 response factors were obtained. Also, 3 types were obtained each consisting of
a 3x3 matrix linking the response factors to the situation factors.
R 19

25,815
Restle, F. SIGNIFICANCE OF ALL-OR-NONE LEARNING. Psychol. Bull., Nov. 1965, 64(5), 313-
325. (Indiana University, Bloomington, Ind.).

The essential characteristic of all-or-none data is that errors are recurrent events.
Theoretical models having this property are derived from cognitive theory, Hullian theory,
and stinulus-sampling theory. In addition, continuous-learning models, including the linear
model and Luce's beta model, are shown to have all-or-none special cases. 3 experimental
methods--the substitution method, the miniature experiment, and detailed distributional anal-
ysis of simple learning--have yielded information on conditions that give all-or-none data.
Multiple-stage models, built of more than 1 all-or-none process, can be used to dissect a
complex learning process into elementary parts.
R 48

25,816
Castellan, N.J., Jr. ON THE PARTITIONING OF CONTINGENCY TABLES.- Psychol. Bull., Nov. 1965,
64(5), 330-338. (Indiana University, Bloominton, Ind.).

The chi-square test is presented in general. If a contingency table is greater than 
2
x

2

the usual chi-square test of independence fails to determine the source of interaction if
interaction is present. Methods for extending the chi-square analysis of r x c contingency
tables are presented. The procedures outlined consist of partitioning an r x c contingency
table into (r - I) (c - 1) independent components, each with I' of freedom. A special parti-
tion of a 2 x c table into 3 independent components is also given. The results of partition-
ing permit precise inference about independence or interaction in a contingency table and
allow specific hypotheses to be tested without loss of generality.
R 13

25,817
Overall, J.E. & Dalai, S.N. DESIGN OF EXPERIMENTS TO MAXIMIZE POWER RELATIVE TO COST.
Psvchol. Bull., Nov. 1965, 64(5), 339-350. (Medical Branch, University of Texas, Austin,
Tex.).

The relationship of power of F tests to expected mean squares, E(MS), in the ANOVA Is dis-
cussed. While components of variance in the E(MS) are largely a function of nature, the co-
efficients associated with them are matters of experimental design. Frequently a different
cost is associated with each type of experimental unit represented by the different coeffi-
cients. It is possible to maximize power relative to cost by optimal allocation of avail-
able resources among various types of experimental units--for example, numbers of Ss, dupli-
cate measures, replicates, etc. A simple index of relative power involving the ratio of the
estimated F ratio to Fa is proposed as useful in choosing the allocation of resources most
likely to yield significant results.
R II

25,818Malmo, R.B. PHYSIOLOGICAL GRADIENTS AND BEHAVIOR. Psychol. Bull., Oct. 1965, 64(4), 225-

234. (Allan Memorial Institute, McGill University, Montreal, Quebec, Canada).

Physiological gradients accompanying mental activity have been found In skeletal-motor and
autonomic recordings, commencing with the onset of the behavior sequency and terminating at
its conclusion. Experimental evidence is presented indicating that these gradients do not
signify increasing activation (or arousal) during the behavioral sequence (e.g., task or
period of attentive listening). On the contrary, the EEG evidence clearly indicates that
cortical activity remains relatively constant during the sequence when skeletal-motor and
cardio-respiratory levels show progressive rise. While the gradients therefore appear not to
represent increasing motivation, or the like, during the task, there is strong evidence in-
dicating that the steepness of the gradients is a function of motivational level.
R 36
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25,819
Hartlage, L.C. EFFECTS OF CHLORPROMAZINE ON LEARNING. Psychol. Bull., Oct. 1965, 64(4),
235-245. (Larue Carter Hospital, Indianapolis, Ind.).

-Learning is an essential part of behavior therapies and is an important requirement of
more traditional psychotherapy. The widespread use of tranquilizing drugs in psychiatric
settings prompts a review of their effects on learning. Chlorpromazine is perhaps the most
widely investigated tranquilizing drug and is used as a referent in the assessment of its
effect on learning. Results of'studies involving a number of animals, normal Ss, and psy-
chiatric patients tend to show significant declines in learning on a wide range of tasks,
with a linear decline in learning with increased-dosage levels. A number of methodological
difficulties which limit generalizations are discussed.
R 130

25,820
Avant, L.L. VISION IN THE GANZFELD. Psychol. Bull., Oct. 1965, 64(4), 246-258. (Kansas
State University, Manhattan, Kan.).

A summary of the evidence on exposure to structureless visual fields is presented. The
data show the experience of such fields to be characterized by reports of: immersion in a
"sea of light'r which separates into figure and ground as brightness is increased, chromatic
adaptation in colored fields, loss of efficiency in detecting the presence and movement of
inhomogeneities introduced into the field, disorientation of the 0, an increased and fluc-
tuating state of accomnodation, and the occasional joint occurrence of an apparent cessation
of function of the visual mechanism and increased alpha activity in the brain.
R 40

25,821
Miller, R.A., Meyer, S.W. & Mader, R. RESEARCH STUDY OF THE BIOMEDICAL ASPECTS OF AEROSPACE
SYSTEMS ENVIRONMENTAL CHAMBER MARK I. PHASE V. STUDY OF MAN RATING SUBSYSTEM DESIGN CRITERIA.
VOLUME II. Contract AF 40(600) 1012, Proj. 7778, AEDO TR 65 179, Aug. 1065, 51pp. USAF Ar-
nold Engineering Development Center, Arnold AFB, Tenn. (Missile & Space Div., General Elec-
tric Company, King of Prussia, Penn.). (AD 46S03S)

This report presents design criteria that were evolved for certain specialized subsystems
that are necessary to man rate the AEDC Mark I Aerospace Systems Environmental Chamber. Cri-
teria were developed for the following subsystems: a) Remote Environmental Control Systems
(ECS) to sustain full pressure suited men; b) ECS - to suit umbilicals (Preliminary); c)
ECS/Biomedical Control Console; d) Rapid Repressurization Subsystem (Preliminary);,and e) Bi-
omedical Facilities Special Requirements. The depth and detail of the criteria evolved dur-
ing this phase of the Mark I Man Rating were limited by available funding and tight schedule
requirements.
R2

25,822
Ziller, R.C. TOWARD A THEORY OF OPEN AND CLOSED GROUPS. Psychol. Bull., Sept. 1965, 64(3),
164-182. (University of Delaware, Newark, Del.).

4 characteristics differentiate groups in which membership is in a constant state of flux
(open groups) as opposed to groups in which the membership is relatively stable (closed
groups): time perspective, equilibrium, frame of reference , and changing group membership.
The significance of these characteristics for social behavior was explored. A number of
tested and testable propositions concerning group stability and social behavior emerged from
a rapprochement of research, relevant subtheories, and concepts associated with open- and
closed-group behavior. The failure to consider the dimension of group stability in most
previous social-psychological research poses a question concerning the generality of social-
psychological theories which are based upon research which ignores the pervasive dimension
of group stability.
R 71

25,823
Lewis, M. PSYCHOLOGICAL EFFECT OF EFFORT. Psychol. Bull., Sept. 1965, 64(3), 183-190.
(Fels Research Institute, Yellow Springs, Ohio).

The present review explores the psychological effect of effort. While the present pro-
blem has received little attention, the studies of effort can be divided into two major
areas: a) Is effort an aversive stimulus, to be avoided in a choice situation and resulting
in decrements in response strength? b) Can effort once expended affect the stimulus-event
(reward) associated with that effort? The available literature does not provide any conclu-
sive statements concerning the aversive effect of effort. However, effort does seem to en-
hance the value of a stimulus associated with the expenditure of effort.

25,824
Bogartz, R.S. THE CRITERION METHOD: SOME ANALYSES AND REMARKS. Psychol. Bull., July 1965,
64(I), 1-14. (Institute of Child Behavior & Development, University of Iowa, Ames, Iowa).

The distribution of trials to criterion under the null hypothesis of no learning is ob-
tained for 2 broad classes of criteria. Tables are provided which give the maximum permis-
sible number of trials which may be run such that the probability of reaching criterion when
learning does not occur remains less than a selected value. These results include Grant's
analysis of the "runs" criterion as a special case. Illustrations of a number of problems
which arise in the use of the criterion method also are presented to emphasize the often
ignored dependence of method upon theory.
R0

25,825
Sprott, D.A. & Kalbfleisch, J.G. USE OF THE LIKELIHOOD FUNCTION IN INFERENCE. Psychol.
Bull., July 1965, 64(I), 15-22. (University of Waterloo, Waterloo, Ontario, Canada).

The likelihood function is defined and its use illustrated by a simple coin-tossing ex-
periment. The distinction between the use of the likelihood function and the use of a test
of significance is emphasized and illustrated by a simple genetics example. Some examples
are given of experiments in psychology where the likelihood function is used to analyse the
resulting data; the relative merits of the use of likelihood compared to other more standard
methods of analysis are discussed.
R 13
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25,826
Porter, L.W. & Lawler, E.E., Ill. PROPERTIES OF ORGANIZATION STRUCTURE IN RELATION TO JOB
ATTITUDES AND JOB BEHAVIOR. Psychol. Bull., July 1965, 64(l), 23-5I. (University of Cali-
fornia, Berkeley, Calif. & Yale University, New Haven, Conn.).

This article reviews the results of empirical field studies that have investigated the

relationships between properties of organization structure and job attitudes and job beha-
vior in business and industrial organizations. The following 7 structural properties were
examined: organizational levels, line/staff hierarchies, span of control, subunit size,total-organization size, tall/flat shape, and centralized/decentralized shape. At least 5 of
these 7 variables (with the possible exceptions being span of control and centralized/decen-
tralized shape) were found to be significantly related to one or more attitude or behavioral
variables. Implications of these findings for organization theory and future research are
discussed.
R 108

25,827
Hudspeth, W.J. & Gerbrandt, L.K. ELECTROCONVULSIVE SHOCK: CONFLICT, COMPETITION, CONSOLI-
DATION, NEUROANATOMICAL FUNCTIONS. Psychol. Bull., June 1965, 63(6), 377-383. (Claremont
Graduate School, Claremont, Calif.).

Recent studies supporting conflicting interpretations of ECS effects were reviewed and
related to limbic system seizure proneness, neuroanatomical response specificities, and the
electrophysiological correlates of conditioning. The effects of ECS, viewed against such a
perspective, appeared to be quite consistent, even though several nonunifying hypotheses are
extant.
R 47

25,828
Tuckman, B.W. OEVELOPMENTAL SEQUENCE IN SMALL GROUPS. Psychol. Bull., June 1965, 63(6),
384-399. (USN Medical Research Institute, Bethesda, Md.).

50 articles dealing with stages of group development over time are separated by group
setting, as follows: therapy-group studies, T-group studies, and natural--and laboratory-
group studies. The stages identified in these articles are separated into those descriptive
of social or interpersonal group activities and those descriptive of group-task activities.
Finally, 4 general stages of development are proposed, and the review consists of fitting the
stages identified in the literature to those proposed. in the social realm, these stages in
the developmental sequence are testing-dependence, conflict, cohesion, and functional roles.
In the task realm, they are orientation, emotionality, relevant opinion exchange, and the
emergence of solutions. There is a good fit between observed stages and the proposed model.
Further study of temporal change as a dependent variable is suggested.
R 62

25,829
Edwards, W. TACTICAL NOTE ON THE RELATION BETWEEN SCIENTIFIC AND STATISTICAL HYPOTHESES.
Psychol. Bull., June 1965, fL(6), 400-402. (Engineering Psychology Lab., University of
Michigan, Ann Arbor, Mich.).

Grant, Binder, and others have debated what should be the appropriate relationship be-
tween the scientific hypotheses that a scientist is interested in and the customary proce-
dures of classical statistical inference. Classical significance tests are violently biased
against the null hypothesis. A conservative theorist will therefore associate his theory
with the 'null hypothesis, while an enthusiast will not--and they may often reach conflicting
conclusions, whether or not the theory is correct. No procedure can satisfactorily test the
goodness of fit of a single model to data. The remedy is to compare the fit of several mod-
els to the same data. Such procedures do not compare null with alternative hypotheses, and
so are in this respect unbiased.
R9

25,830
Wallace, W.P. REVIEW OF THE HISTORICAL, EMPIRICAL, AND THEORETICAL STATUS OF THE VON
RESTORFF PHENOMENON. Psychol. Bull., June 1965, 63(6), 410-424. (Northwestern University,
Evanston', ill.).

The major purpose of the review was to examine theoretical and empirical properties of
the von Restorff phenomenon. A selection of studies that preceded the von Restorff article
demonstrated that isolating an item by making it more vivid than the rest of the list yielded
a positive influence on learning that item. Subsequent studies in a variety of contexts have
been quite consistent in confirming that isolation facilitates learning of the isolated item.
The present review attempts to indicate some of the specific features and influences of the
von Restorff effect. The final section of the article presents theoretical discussions and
suggested attempts to explain the isolation effect.
R 68

25,831
Frey, A.J. BEHAVIORAL BIOPHYSICS. Psychol. Bull., May 1965, 63(5), 322-337. (Institute
for Research, State College, Penn.).

Electromagnetic energy is an important factor in the biophysical analysis of the proper-
ties and function of living systems. Due to technical advances in electronics, this energy
is now being used as a research tool, both by study of its emission by living organisms and
also by applying it to the organism. In this paper, the nature of the energy is sketched.
Then, data on fingertip detection of color, neural emission of infrared energy, the use of
electron paramagnetic resonance techniques to detect neural activity, brain impedance shifts
and behavior, and the influence of UHF energy on behavior are considered, it is concluded
that, though these areas are in the embryonic stage of development, most are potentially of
great significance in the understanding of the nervous system and behavior.
R 77
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25,832
McLaughlin, B. "INTENTIONAL"1 AND "INCIDENTAL" LEARNING IN HUMAN SUBJECTS: THE ROLE OF IN-

STRUCTIONS TO LEARN AND MOTIVATION. Psychol. Bull., May 1965, 63(5), 359-376. (Harvard

University, Cambridge, Mass.).

This paper reviews research on the phenomenon of incidental (INC) learning with particular

attention to differences in degree between the functional relations pertaining to INC and in-

tentional (INT) learning. The nature of orienting instructions and resultant differential

cue-producing responses are seen to be critical to the study of INC learning. The importance

of studies dealing with properties of stimulus items is stressed and the differential cue-

producing hypothesis examined in the light of research involving variations in motivational

level. It is suggested that this conceptualization be extended to include theoretical form-

ulations based on cue utilization as a function of motivation. Defining operational proce-

dures are criticized for providing no clear distinction between INT and INC learning.

R 107

25,833
Kintz, B.L., Delprato, D.J., Mettee, D.R., Persons, C.E., et al. THE EXPERIMENTER EFFECT.
Psychol. Bull., April 1965, 63(4), 223-232. (Ohio University, Athens, Ohio).

Recent investigations in experimental psychology have shown somewhat striking results
which indicate that Es may and do influence their data. This problem was considered in rela-
tion to the areas of: experimental, counseling, and testing psychology. A historical review
revealed that although the influence of E has been generally acknowledged, an unconcerned
attitude towards this phenomenon has been taken, especially by experimental psychologists.
Counseling psychology has been most concerned with the E effect because this is closely re-
lated to the counseling situation. Workers in this area have not only recognized but have
attempted to manipulate E influence. In the field of testing, investigators have reported
significant variability in SsI performances as a result of E characteristics.
R 43

25,834
Tellegen, A. DIRECTION OF MEASUREMENT: A SOURCE OF MISINTERPRETATION. Psvchol. Bull.,
April 1965, §1(4), 233-243. (University of Minnesota, Minneapolis, Minn.).

Interpretation of psychological measures is sometimes based on relationships between test
characteristics ( factor loadings, proportion of items keyed True, etc.) The direction of
measurement adopted for a scale often determines how test characteristics are recorded.
Failure to regulate direction of measurement, called here direction error, produces mislead-
ing results by affecting the distribution and intercorrelations of test characteristics. Ex-
amples are drawn from criterion analysis, the study of acquiescence, social desirability,
and communality. A method for regulating diredtion of measurement is discussed. Its ratio-
nale is based on a distinction between directional and differential measurement.
R 34

25,835
Oominowski, R.L. ROLE OF MEMORY IN CONCEPT LEARNING. Psychol. Bull., April 1965, 63(4),
271-280. (BePaul University, Chicago, I1l.).

Studies manipulating variables in the attempt to produce different memory requirement in
concept learning are reviewed. Many of them have tested Underwood's theoretldal position of
response contiguity. Performance is generally improved by increasing the availability of
previous stimulus information. The degree to which instances of the same concept occur con-
tiguously directly affects acquisition of the concept. Attempts to demonstrate inferior per-
formance with spaced practice have notbeen successful, although procedural problems make
any conclusion tentative. There is some suggestion that memory effects could be classified
as proactive and retroactive inhibition. A basic problem concerns the indirect type of ques-
tion posed by-investigators.
R 36

25,836
Rorer, L.G. THE GREAT RESPONSE-STYLE MYTH. Psychol. Bull., March 1965, 63(3), 129-156.
(Oregon Research Institute, Eugene, Ore.).

Response styles (e.g.,''yeasaying") must be distingutshed from response sets (e.g., "dis-
simulation"). When this is done, and when those designs which permit inferences concerning
response styles are distinguished from those which do not, the data accumulated to date must
be interpreted as indicating that response styles are of no more than trivial importance in
determining responses to personality, interest, and attitude inventories, current opinion to
the contrary notwithstanding.
R 180

25,837
Heckenmueller, E.G. STABILIZATION OF THE RETINAL IMAGE: A REVIEW OF METHOD, EFFECTS AND
THEORY. Psychol. Bull., March 1965, 63(3), 157-169. (University of Cincinnati, Cincinnati,
Ohio).

A sumnary is presented of 3 basic methods used in reducing or stopping involuntary eye
movements in order to produce a stable retinal image. This stabilization produces some de-
gree of fading or disappearance of the target being viewed. Additional effects on such fac-
tors as acuity and contrast thresholds are considered, as well as the effects of such vari-
ables as exposure time, flicker, attention, meaning, and target complexity on the nature and
extent of target disappearance. Some explanations for the'phenomenon are presented, and the
theoretical implications of invariant stimulation on the perceptual process are discussed.
R 39

25,838
Bever, T.G., Fodor, J.A. & Weksel, h. IS LINGUISTICS EMPIRICAL? Psfyc l. Rev., Nov. 1965,

]2(
6

), 493-500. (Massachusetts Institute of Technology, Cambridge, Muss.).

This paper continues the discussion of issues raised by Braine's theory of "contextual
generalization." The arguments for analyzing the English declarative as transformationally
generated are discussed at length. Broader issues about the nature of confirmation of claims

made by grammars are also considered. It is argued that while the direct experimental veri-

fication of such claims is often not feasible, considerations of simplicity and generality

can provide adequate grounds for their empirical confirmation or disconfirmation.
R5
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25,839
Tufts University. PROCEEDINGS OF THE FIRST NEW ENGLAND CONFERENCE ON URBAH PLANNING FOR EN-
VIRONMENTAL HEALTH. Sept. 1965, 31ipp. Tufts University, Medford, Mass.

This Conference was designed to bring together all agencies, institutions, and individuals
interested, or participating, in programs having a bearing on planning for a modern, clean
and safe environment for the heavily populated areas of New England. The latest information
available dealing with environmental health planning, including detailed discussions of the
hygiene of housing, public water supply, sewage disposal, refuse collection and disposal, air
pollution, recreation facilities and noise control were presented.
R Many

25,8140
Morse, R.L. A DATA PROCESSING SYSTEM FOR THE BALLISTOCARDIOORAM. BuMed Proj. MR005.13 7004,
Subtask 6, NSAM 915, Rep. 12, Feb. 1965, 48pp. USN School of Aviation Medicine, NAMC, Pen-
sacola, Fla. (AD 620252)

Operation of a mathematical model of the ballistocardiogram by digital computer and other
data processing facilities provides an estimate of arterial elasticity, pulse wave velocity,
intra-arterial pulse wave form, and correct ordinates of the acceleration, velocity, and
displacement ballistocardiogram.
R7

25,841
University of Pittsburgh Army Materiel Research Staff. DEVELOPMENT OF EJECTION SEAT MAIN-

TENANCE TRAINER FOR OV-I AIRCRAFT, DEVICE 9EI. Contract DA 49 186 AMC 214(D), TIR 33.3.4.1,
July 1965, 3pp. University of Pittsburqh Army Materiel Research Staff, Washington, D.C.
(AD 468732)

The ejection seat maintenance trainer is used to teach Army aviation mechanics mainte-
nance of the Martin-Baker ejection seat in the OV-I Mohawk high-performance aircraft. The
trainer is a modified operational ejection seat supported by a framework to simulate its
position in the aircraft. The classroom training is highly realistic, since every aspect
of the ejection seat mechanism can be studied in action and in detail by the trainees.

25,842
Levison, P.K., Findley, J.D. & Ferster, C.B. DRUG EFFECTS IN COMPLEX REPERTOIRES IN MONKEYS,
BABOONS AND MAN. Contract DA 1 108 AMC 26 A CP3 4025, Rep. 5, July 1965, 18pp. Institute
for Behavioral Research. (AD 468512)

The work described in this report is part of an ongoing effort to develop behavioral per-
formance in lower primates and man which will be useful for the analysis of complex behavior
and lead to the assessment of drug effects in complex repertoires. The methods employed in
this task include the procedures and equipment developed in recent years in the experimental
analysis of behavior. A new matching-to-sample problem-solving procedure was developed with

-_h-- human Ss at the Institute and used with CRDL volunteer drug Ss in a mobile laboratory at
Edgewood Arsenal. The procedure involves recognition of similarities and differencs in
visually-predented sets of symbols, with experimental manipulation of stimulus presentation
durations, inter-stimulus delay periods, and schedules of reinforcement. The mobile lab-
oratory and an experimental chamber containing several optional activities in addition to
matching-to-sample are described in detail. Preliminary results indicate the operational
feasibility of both experimental settings. I drug effect has been detected, a depression of
rate of problem-solving under secobarbital. A problem in drug assessment is the continuing
improvement of accuracy over several hrs., which tends to obscure threshold drug effects in
the relatively brief sessions at CRDL.
R-5-

25,843
Michels, K.M. & Zusne, L. METRICS OF VISUAL FORM. Psychol. Bull., Feb. 1965, k3(2), 74-86.
(Florida Altantic Uniyersity, Boca Raton, Fla. & University of Tulsa, Tulsa, Okla.).

A review of research work relating perceptual response to physical form parameters. The
parameters are classified into transitive, transpositional, and intransitive. The number of
intransitive parameters, which comprise measures that specify the characteristics of shape
contours proper and contain the bulk of all physical measures, is quite large, but only very
recent work has begun to point to the existence of a common denominator of these measures
and to the possibility of arriving at a limited set of related and homogeneous parameters
based on both empirical evidence and a priori mathematical considerations.
R 64

25,844
Zavala, A. DEVELOPMENT OF THE FORCED-CHOICE RATING SCALE TECHNIQUE. Psycho1. Bull., Feb.
1965, L (2), 117-124. (American Institutes for Research, Washington, D.C.).

Forced-choice (FC) rating scales came about because of dissatisfaction with conventional
scales. Reliabilities and validities of FC methods compare favorably with other methods.
Studies on the PC method show this scale is more resistant than other scales to effects of
bias. Formats using 4 favorable items, from which the rater chooses the items most charac-
teristic of the person rated, prove superior to other'formats. This superiority appears in
validities, reliabilities, and preferences of raters using the form. Conditions under which
statement indices are obtained should be as similar as possible to conditions under which
the final scale will be administered. Combining Ft scores with other scale scores yields
better results than using either instrument alone. Ample evidence exists that more research
can fruitfully be done in the area.
R 54

25,845
Gaito, J. UNEQUAL INTERVALS AND UNEQUAL n IN TREND ANALYSES. Psychol. Bull., Feb. 1965,
§2(2), 125-127. (York University, Toronto, Ontario, Canada).

The method of deriving orthogonal coefficients for the general case of unequal n and un-
equal intervals between points of the quantitative independent variable is demonstrated. A
drug study is worked through as an example. (HEIAS)
R 54
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25,846
Parducci, A. CATEGORY JUDGMENT: A RANGE-FREQUENCY MODEL. Psychol. Rev., Nov. 1965, 72(6),
407-418. (University of California, Los Angeles, Calif.).

The range-frequency theory is concerned with category judgments, like "good" and "bad,"
or "large," "medium," and "small." A specific model derives the judgments from 2 basic as-
sumptions: a) The judge divides his psychological range into subranges whose relative sizes
are independent of the stimulus conditions; and b) he employs the alternative categories
with equal frequency. The model uses judgments obtained when stimuli are presented with
equal frequency to predict the judgments when stimuli are presented with unequal frequencies.
These data are also used to evaluate the weight-mean model for adaptation level. It is con-
cluded that category judgments are more adequately explained by the range-frequency theory
than by the theory of adaptation level.
R 10

25,847
Harris, C.S. PERCEPTUAL ADAPTATION TO INVERTED, REVERSED, AND DISPLACED VISION. Psychol.
Rev., Nov. 1965, 12(6), 419-444. (University of Pennsylvania, Philadelphia, Penn.).

Recent research has shown that a simple form of adaptation to prism-produced displacement
of the visual field consists primarily of a proprioceptive change-a change in the felt posi-
tion of the arm seen through prisms-rather than a visual, motor, or visuomotor change.. More
complex sorts of adaptation (to inversion, reversal, and other optical transformations) can
also be understood as resulting from changes in the felt locations of parts of the body rel-
ati.ve to other parts. Contrary to the usual empiricist assumption, vision seems to be very
stable, whereas the position sense is remarkably flexible. When the 2 senses provide dis-
cretant information, it is the position sense that changes.
R 74

25,848
Freeman, R.B., Jr. ECOLOGICAL OPTICS AND VISUAL SLANT. Psychol. Rev., Nov. 1965, 22(6),
501-504. (Pennsylvania State University, University Park, Penn.).

Flock's "A Possible Optical Basis for Monocular Slant Perception" is criticized as being
a theory of stimuli rather than a theory of perception. To account for accurate monocular
slant perception, the theory requires 9 assumptions, including the unproved ability of the
eye to register random texture density. The alternative hypothesis is proposed that monocu-
lar visual slant is a function primarily of contour perspective which varies with the size,
shape, and viewing distance, as well as slant, of plane surfaces.
R 13

25,849
Flock, H.R. OPTICAL TEXTURE AND LINEAR PERSPECTIVE AS STIMULI FOR SLANT PERCEPTION. Psychol.
Rev., Nov. 1965, 22(6), 505-514. (Dartmouth College, Hanover, N.H.).

Experiments critical of the effectiveness of variables of optical texture in evoking ac-
curate judgments of slant are shown to be inappropriate, inadequate, or deficient. Experi-
ments supporting linear perspective as a stimulus for slant are evaluated. The contention
that perceived slant is a function primarily of linear perspective is shown to be oversimpli-
fied and hardly adequate to cope with the facts. Some aspects of Flock's theoretical model
specifying optical stimuli for slant are discussed.
R 24

25,850
Scott, T.R. & Nolan, J.H. SOME STIMULUS DIMENSIONS OF ROTATING SPIRALS. Psycho1. Rev.,

Sept. 1965, 12(5), 344-357. (US Veterans Administration Hospital, Columbia, S.C. & Univer-
sity of South Carolina, Columbia, S.C.).

The perceptible motion of rotating spiral lines can be analyzed into 3 components: motion

normal to the line, rotational motion, and radial motion. General equations for these 3

components have been derived. Specific formulas for finding the 3 components for Archimedes,

logarithmic, and hyperbolic spirals have been given in terms of distance from the center,

speed of rotation, and the constants associated with these spirals. In addition, 3 "special"

spirals have been derived which have, respectively, the properties that the normal, radial,

and rotational motions are constant for all distances from the center of rotation greater

than a minimum distance. Possible applications have been suggested.
R 23

25,851
Festinger, L. & Canon, L.K. INFORMATION ABOUT SPATIAL LOCATION BASED ON KNOWLEDGE ABOUT
EFFERENCE. Psychol. Rev., Sept. 1965, 72(5), 373-384. (Stanford University, Stanford,
Calif.).

An experiment was designed to determine whether or not the human organism possessed "out-
flow" information derived from monitoring nerve impulses in motor pathways. The experiment
focused on the extraocular muscles since proprioceptive input to the central nervous system
from these muscles is poor. The results show that in the absence of good proprioceptive
information, the presence or absence of "outflow" information makes a difference in accuracy
of localizing an object in space.

0
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25,852
Foa, U.G. NEW DEVELOPMENTS IN FACET DESIGN AND ANALYSIS. Psychol. Rev., July 1965, 12(4),
262-274. (Israel Institute of Applied Social Research, Jerusalem, Israel).

In multivariate research disign the systematic definition of the set of variables in
terms of more basic sets, the facets, leads to the predicting of the empirical interrelation- 0
ship among the variables. 2 principles are suggested for prediction the results from the
facet structure of the variables: the principle of contiguity and the semantic principal
components. The principle of contiguity simply states that variables more similar in their
facet structure will also be more related empirically. This principle does not provide for
a differentiation among facets in determining the relationship. A nonparametric approach to
the differentiation problem is provided by the more general concept of semantic principal
component. The principle of contiguity turns out to be the special case of the first prin-
cipal component. The application of these concepts to a number of studies in different be-
havioral areas suggests that they have predictive power. It Is further shown that facet el-
ements can be classified into specific and nonspecific to the set of variables and that var-
iables containing specific elements tend to be related to the set of variables more than
variables containing nonspecific elements. Systematic design alone does not guarantee cor-
rect prediction of empirical results. In fact, for a given area of behavior several alter-
native formalizations appear possible, and they will usually lead to different hypotheses.
While the choice of a given facet design rather than another may depend on the Intuition of
the investigator, it appears also to be related to the psychology of concept formation and
to the influence of language on this process.
R 19

25,853
Lane, H. THE MOTOR THEORY OF SPEECH PERCEPTION: A CRITICAL REVIEW. Psychol. Rev., July
1965, 12(4), 275-309. (Language & Language Behavior Research Center, University of Michigan,
Ann Arbor, Mich.).

The motor theory of speech perception maintains that articulatory movements and their
sensory feedback mediate between the acoustic stimulus and the perception of speech. The
theory is based on examination of changes in identification probability, identification la-
tency, and discrimination accuracy effected by changes in synthetic speech stimuli. This
paper reviews first those experiments cited in support of the theory, then opposing evidence
is presented: It is shown that identification and discrimination functions for nonspeech
stimuli do not differ from those for speech stimuli, when obtained under comparable condi-
tions.
R 60

25,854
Jones, F.P. METHOD FOR CHANGING STEREOTYPED RESPONSE PATTERNS BY THE INHIBITION OF CERTAIN
POSTURAL SETS. Psychol. Rev., May 1965, Z2(3), 196-214. (institute for Psychological
Research, Tufts University, Medford, Mass.).

An empirical method is described for changing habitual response patterns by inhibiting
postural sets which disturb the reflex balance of the head. The procedure results in a
redistribution of postural tonus which is reported by the subject as a decrease in the
feeling of weight and in the effort needed to move. Differences in posture and movement are
recorded by multiple-image photography, X-ray photography, and electromyography. Anatomical
and physiological mechanisms are suggested to explain the phenomenon. The implications for
behavioral science are discussed.
R 61

25,855
Lewis, D.J. & Maher, B.A. NEURAL CONSOLIDATION AND ELECTROCONVULSIVE SHOCK. Psychol. Rev.,
May 1965, Z2(3), 225-239. (Rutgers University, New Brunswick, N.J. & University of Wiscon-
sin, Madison, Wiuc.).

It Is believed by many that the neural engram undergoes a consolidated phase after a
learning trial. During this phase the engram is particularly susceptible to disruption by
traumatic incidents. A review of the literature on electroconvulsive shock (ECS) provides
little, if any, support for this point of view. ECS does, however, result in retrograde
amnesia (RA). If the RA is not due to disruption of a consolidation process; then what are
its sources? The writers interpret the literature to mean the ECS produces an inhibition of
the Pavlovian variety which follows the known laws of learning and becomes conditioned to
stimuli of the ECS situation. This point of view is shown adequate to explain much of the
data produced by ECS studies and is consistent with other interpretations of the effects of
massive stimulus discharges.
R 43

25,856
Zwicker, E. & Scharf, B. A MODEL OF LOUDNESS SUMMATION. Psychol. Rev., Jan. 1965, 72(l),
3-26. (Technische Hochschule Stuttgart, Stuttgart-Nord, Germany & Northeastern University,
Boston, Mass.).

A psychophysical model is presented that explains why loudness summates across frequency
as it does and that permits the precise calculation of loudness from the physical spectrum.
Loudness is represented by geometrical patterns derived from the masking of pure tones by
narrow bands of noise. The masking patterns are converted to loudness patterns by means of
the critical-band function that relates tonalness in Barks to frequency in cycles per second
and a power function that relates specific loudness, loudness per Bark, to sound pressure
level (SPL). Plotted on the coordinates of specific loudness and tonalness, the geometrical
patterns are integrated to yield a value in sones for the overall loudness. Calculated
values are compared to experimental values obtaingd from loudness balances with 3 types of
sound.
R 39

25,857
Bahrick, H.P. THE EBB OF RETENTION. Psychol. Rev., Jan. 1965, 12(I), 60-73. (Ohio Wesley-
an University, Delaware, Ohio).

Retention curves based upon conventional techniques of representation are shown to be of
limited usefulness because they confound the measurement of decay of memory traces with the
effects of several other variables. The additional variables arise from the relations among
the threshold of recall or recognition, and the mean, variance, and shape of the distribution
of associative strength. A new method of representing the retention process is proposed.
According to this method, estimates of changes in the position of the mean of the distribu-
tion of associative strength are plotted in units of variance called "ebbs." The assumptions
underlying the use of ebbs are examined and evidence regarding the validity of the assump- 0
tions is presented.
R 10
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25,858
Waugh, Nancy C. & Norman, D.A. PRIMARY MEMORY. Psychol, Rev., March 1965, 72(2), 89-104.

(Harvard Medical School, Boston, Mass. & Cognitive Studies Center, Harvard University, Cam-

bridge, Mass.).

A model for short-term memory is described and evaluated. A variety of experimental data

are shown to be consistent with the following statements: a) unrehearsed verbal stimuli tend

to be quickly forgotten because they are interfered with by later items in a series and not

because their traces decay in time; b) rehearsal may transfer an item from a very limited

primary memory store to a larger and more stable secondary store; c) a recently perceived

item may be retained in both stores at the same time. The properties of these 2 independent

memory systems can be separated by experimental and analytic methods.

R 30

25,859
Day, R.H. & Power, R.P. APPARENT REVERSAL (OSCILLATION) OF ROTARY MOTION IN DEPTH: AN IN-
VESTIGATION AND A GENERAL THEORY. Psychol. Rev., March 1965, 12(2), 117-127. (Monash Uni-

versity, Clayton, Victoria, Australia).

3 explanations of apparent reversals (oscillation) of rotary motion in depth attribute
this effect to misjudgment of orientation. These explanations are based mainly on observa-
tions of a trapezoidal "window" in rotation. The experiments reported here show that per-
spective effects in a trapezoidal window do not increase reversal frequencies and that other
shapes in addition to a trapezoid exhibit the effect with similar frequencies. The experi-
ments also failed to confirm that misjudgments of orientation are a causal condition of
apparent reversals. A general theory in terms of an identity of projected (retinal) motion
characteristics for clockwise and anticlockwise motion is proposed with supporting evidence.
Apparent orientation is held to be a consequence of rather than a necessary condition for
apparent reversal. This theory is sufficiently general to explain apparent reversals ("fluc-
tuations") in the orientation in depth of static figures and objects and to explain also
the kinetic depth effect. All these phenomena are held to derive from an identity of retinal
projections for 2 or more motions or orientations of an object in space.
R 17

25,860
Taylor, J.G. THE BEHAVIOURAL BASIS OF PERCEIVED SIZE AND DISTANCE. Canad. J. PsychoQ.,
March 1965, j9(l), 1-14. (Defence Research Medical Labs., Toronto, Ontario, Canada).

It is suggested that perceived distance is a function of behaviour that is quantitatively
adjusted to the distances of objects. This behaviour is conditioned to compound stimuli
whose components include changes of stimulation due to movement. If some of the cues, and
particularly those that depend on movement, are eliminated experimentally, there is a quan-
titative decrease in the behaviour that tends to be evoked, with a consequent shrinkage in
perceived distance. This accounts for the common finding that perceived distance is a neg-
atively accelerated increasing function of distance. Perceived size is a function of be-
haviour quantitatively adjusted to the dimensions of objects. If this behaviour can be evo-
ked by objects at a distance we get size constancy. In this case the cues include those that
are conditioned to distance responses, and the result is size-distance invariance. This in-
variance is disrupted by cue reduction. For example, elimination of distance cues dependent
on motion results in increasing overestimation of size as distance increases. 2 size illu-
sions are explained in terms of the theory.
R 15

25,861
Donderi, D.C. & Kane, Eleanor. PERCEPTUAL LEARNING PRODUCED BY COMMON RESPONSES TO DIFFER-
ENT STIMULI. Canad. J. Psychol., March 1965, &1(I), 15-30. (McGill University, Montreal,
Quebec, Canada).

The effect of perceptual learning on disappearances of stimuli on a plain background was
investigated. 4 experiments are reported. Common responses learned for 2 elements of a 3-
element stimulus made the common-response elements disappear and remain visible together more
frequently than any other pair. Recognition training had the same effect. The phenomenon
was demonstrated with 3 luminous circles differing in diameter, 3 black radial lines on a
white background, and 3 colored circles on a white background. Overlearning was necessary
to produce the effect. The results support Hebb's association theory of perceptual learning.
R 10

25,862
Teghtsoonian, R. THE INFLUENCE OF NUMBER OF ALTERNATIVES ON LEARNING AND PERFORMANCE IN
A RECOGNITION TASK; Canad. J. Psychol., March 1965, 1j(2), 31-41. (Smith College, North-
hampton, Mass.).

A task was devised requiring Ss to learn to recognize 16 3-digit numbers. Exp. I inves-
tigated the effect of number of alternatives per item on the difficulty of a recognition
learning task. Each of the 16 sets of n 3-digit numbers was typed on a file card. From each
set of alternatives, I 3-digit number was randomly selected as the correct item, and the

number was typed alone on a file card and inserted in the deck immediately after the card
bearing the set of alternatives from which it was drawn. 64 Ss, in groups of 16 were given
a deck of cards and its construction was described to them. They were told to look at each
set of alternatives, to try to guess the identity of the correct item, and to write down
their guess before looking at the next card which displayed the right answer. They were to
proceed at their own pace until able to go through an entire trial with out making an error.
Exp. II was conducted in an attempt to evaluate the status of the number of alternatives per
item as a variable. The number of items to be learned was reduced from 16 to 12. The number
of trials to criterion was found to increase with the number of alternatives per item; this
relation was strongest for experimentally naive Ss. On the assumption of a distinction be-
tween learning and performance, the latter was shown in Exp. II to be influenced by the
number of alternatives. This was interpreted as an effect on perceptual processes; the ef-
fect on mnemonic processes remained in doubt.
R 15
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25,863
Hershenson, M. & Haber, R.N. THE ROLE OF MEANING IN THE PERCEPTION OF BRIEFLY EXPOSED WORDS.
Canad. J. Psychol., March 1965, J.2(l), 42-46. (University of Wisconsin, Madison, Wisc. &
University of Rochester, Rochester, N.Y.).

10 Ss were repeatedly shown brief exposures of English and Turkish words at 3 different 0
fixed durations. The stimuli were 144 English words randomly selected from 504 which repre-
sented the population 7-letter, 3-syllable words that appear not infrequently in print. In
addition, each S was shown 144 7-letter, 3-syllable (if pronounced in English) Turkish words.
Each word was assigned to I of 24 duration-by-triai combinations: 3 duration values (20, 25,
or 30 msec.) and 8 trial numbers (I, 2, 3, 4, 5, I0, 15, 25) representing the number of times
it would be flashed. A significant effect of repeated exposures was found in both languages
(p<.O01) indicating that this effect does not depend upon meaning. English words were easier
to perceive than Turkish words at each duration which suggests that meaning does play a role
in perception and may contribute to 2 antagonistic effects.

R 5

25,864
Foley, P.J. & Stager, P. THE PHASE DIFFERENCE FUNCTION IN BINOCULAR FLICKER. Canad. J. Psy-
chol., March 1965, L9(0), 47-55. (Defence Research Medical Labs., Toronto, Ontario, Canada
& Psychology Dept., Princeton University, Princeton,; N.J.).

2 experiments were carried out to determine the functional relation between the critical
flicker frequency (cff) of 2 identical intermittent targets, binocularly superimposed, and
the phase difference between the targets. JO Ss, trained in making monocular cff determina-
tions were used. The S was given 10 min. rest. The experimental procedure under each con-
dition was as follows: a) a frequency was chosen at which the intermittent light appeared to
be steady; b) the frequency was then decreased automatically, at a rate of 0.1 cps/sec.,
until the S reported just noticeable flicker; c) the frequency was then increased until the
light appeared steady again, and a second determination made in the same way. 5 such read-
ings were taken in succession. In Exp. I target size was kept constant at a diameter of
0.5'. 5 phase differences were used, from 0* to 180° in 45' steps. In Exp. II the phase
differences investigated were from 180' to 360' in 45° steps. Binocular cff is a monotonic
decreasing function of phase difference, positively accelerated for pIhiase differences be-
tween 0' & 180', and negatively accelerated for phase differences between 360' & 180%. It is
postulated that the results can be accounted for by assuming the existence of something akin
to the "-isodynamic"' cells of Cajal, and that more weight is attached to the input to these
cells from I eye than from the other.
R9

25,865
Pylyshn, Z.W. THE EFFECT OF A BRIEF INTERPOLATED TASK ON SHORT-TERM RETENTION. Cared. J.
Psvchol., Dec. 1965, J_.2(4), 280-287. (University of Saskatchewan, Saskatoon, 'Saskatchewan,
Canada).

"This study was directed at demonstrating the effect of temporal location of a brief in-
terpolated task on the recall of visually presented letters. A number of previously omitted
controls were introduced. These included using an interpolated task (choice reaction time)
which was very brief and quite different from the recall task, maintaining a constant expec-
tancy of an interpolated task even for the control condition in which no interpolated task
occurred, and varying the difficulty of both the recall and the interpolated task. The re- 0
sults showed that the largest drop in the recall score occurred when the Interpolated task

was presented soon after presentation of the stimulus to be recalled. The decrement in re-
call performance was not very great when compared with the recall when there was no interpo-
lated activity. This differs from previously reported results and suggests that expectancy
has an interfering effect.
R 11

25,866
Mackworth, Jane F. PRESENTATION RATE, REPETITION, AND ORGANIZATION IN AUDITORY SHORT-TERM
MEMORY. Canad. J. psvchol., Dec. 1965, ,_L(4), 304-315. (Defence ,Research Medical Labs.,
Toronto, Ontario, Canada).

-4 auditory experiments are described which study the effect of repetition on immediate
recall of series of letters or digits. The variables investigated were presentation rate,
message length, and organization. Recall from slow presentation differed from fast in nearly
all cases, but the differences were complex. With rhythmic presentation, recall was better
at the faster presentation rate but showed relatively little improvement with repetition,
while there was greater loss of recall with the fast presentation when the message length
increased. With non-rhythmic presentation, recall from the fast single presentation was les;
but grealer improvement with repetition was noted. These results are discussed in terms of
the decay theory.
R8

25,867
Murray, D.J. THE EFFECT OF WHITE NOISE UPON THE RECALL OF VOCALIZED LISTS. Canad. J. Psy-
chol., Dec. 1965, _j2(4), 333-345. (Queen's University, Kingston, Ontario, Canada).

60 Ss either silently read, mouthed, whispered, soft-voiced, or loud-voiced lists of 8
consonants for immediate free recall. White noise of an intensity sufficient to mask S's
hearing of his own soft voice (as far as possible) was present during presentation and/or
recall. The results showed that when there was no noise at presentation, recall increased
as vocalization activity increased; when there was noise throughout presentation and recall,
loud voicing was significantly superior to whispering; when the noise was switched off for
recall, loud voicing gave insignificantly inferior recall to soft voicing and whispering.
The results are interpreted as being consistent with the view that when lists are vocalized
Ss try to attend particularly to the auditory feedback, but that if this is prevented, more
attention is paid to the motor cue. Presentation rate was not found to play a significant
role in this experiment.
R 23
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25,868
Mackworth, Jane F. THE EFFECT OF AMPHETAMINE ON THE DETECTABILITY OF SIGNALS IN A VIGILANCE
TASK. Eanad. J. Psychol., June 1965, 15(2), 1O4-11. (Defence Research Medical Labs., Tor-
onto, Ontario, Canada).

10 mg. of dl-amphetamine sulphate or placebo (lactose) were given to 56 Ss in 3 succes-
sive runs on a vigilance task requiring detection of a brief pause in the steady movement of
a clock hand. Ss were told that the pill would help them to keep awake. Neither the Ss nor
the tester were aware of the true nature bf the pills used in any particular run. At least
48 hrs. intervened between runs for a particular group. Signals occurred at a rate of 3 a
min. Amphetamine had the same effect on the percentage of signals detected as on the detect-
ability of the signals, as measured by d'. The in'itial level was unchanged, but the decre-
ment was reduced. No evidence of learning was found in later runs. The effects of amphet-
amine and knowledge of results were additive.
R 12

25,869
Mackworth, Jane F. DECISION INTERVAL AND:SIGNAL DETECTABILITY IN A VIGILANCE TASK. Canad.

c ., June 1965, 19(2), 111-117. (Defence Research Medical Labs., Toronto, Ontario,

Canada).

This paper discussed the effect of the assumed decision interval on the measurement of d'.
Previous experiments have revealed a decrement in the detectability (d') of signals during a

particular vigilance task involving the detection of a brief pause in the movement of a clock
hand. In order to measure the false alarm probability, Ss were required to make a decision
once every 5 sec. as to whether or not there had been a signal in the previous 5 sec. In

this paper Ss were required to respond as soon as they saw a signal, and it was assumed that
the decision interval was the signal duration. The 30-fold change in assumed decision inter-

val produced very little change in the decrement in d' during the run. It is therefore con-
cluded that the length of the assumed decision interval was not a critical factor in deter-

mining changes in d' during the continuous clock task.
R 8

25,870
Sekuler, R.W. SIGNAL DETECTION, CHOICE RESPONSE TIMES, AND VISUAL BACKWARD MASKING. Canad.

J. Psvchol., June 1965, .12(2), 118-132. (Psychophysiological Lab., Massachusetts institute
of Technology, Cambridge, Mass.).

Visual backward masking was studied in a signal detection context. 3 Ss were used. On
each trial the tachistoscope presented 2 flashes. The initial flash (test) either contained
a small dark test stripe or was a homogeneous field of equivalent luminance. Each trial was
initiated by 0 at the termination of 0.5 sec. auditorysignal. A trial consisted of a test
flash, an inter-stimulus interval of 40 msec., and a SO0 msec. masking flash. Receiver oper-
ating characteristic curves were generated by varying the probability that a test stripe
would occur in the first flash of each 2-flash sequency. Pi, the a priori probability that
a stripe would be presented on any trial, assumed 3 values, 0.3, 0.5, & 0.7. S was told
what pi would be during the session. During any I hr. session pi was constant while the
duration of the test stripe took on a different value during each third of the session.
Throughout the experiment each S was tested with the same 3 stimulus durations, though these
differed among the Ss. In addition to "yes-no" data, choice response times were recorded
unbeknownst to 0. Times for correct responses were shorter than those for incorrect re-
sponses. The relevance of these data to models of choice time and psychophysics in general
is discussed.
R 19

25,871
Pylyshyn, Z.W. INFORMATION AVAILABLE FROM TWO CONSECUTIVE EXPOSURES OF VISUAL DISPLAYS.
Canad. J. Psychol., June 1965, 12(2), 133-144. (University of Saskatchewan, Saskatoon, Sas-
katchewan, Canada).

2 experiments are described which used a technique of exposing a stimulus twice in suc-
cession with a variable interexposure delay. This technique was seen as allowing more time
for post-exposure processing of information for a given length of exposure duration. The
result of Exp. I confirmed the expectation that more information is available from the double
than the single exposure. In addition, the amount of information available increased with
increasing interexposure delays up to 5 sec. A second experiment was directed at replicating
the above result with a different display and with the longest delay increased to 10.8 sec.
The results confirmed the effect found in Exp. I except at the longest interexposure delay.
The purpose of Exp. IlIb was to determine how information is acquired from the 2 exposures
individually for 2 of the delays (0.4 sec. & 10.8 sec.). Some of the trials in this experi-
ment were designed so that, unknown to the S, I digit of the second display differed from the
corresponding digit in the first display. The results showed that for the short delay almost
all of the correctly reported digits originated in the second display. For the long delay
about half originated from the first display. Furthermore, in a long-delay case, those
originating from the first display were reported more accurately if they were towards the
left end of the array whereas the reverse was true for those originating from the second dis-
play. This was taken to suggest that the more time was available to process information from
a display the less susceptible would it be to interference or substitution.
R 10

25,872 •

Nickerson, R.S. SHORT-TERM MEMORY FOR COMPLEX MEANINGFUL VISUAL CONFIGURATIO A DEMONSTRA-

TION OF CAPACITY. Canad. J. Psychol., June 1965, L2(2), 155-160. (USAF Decision Sciences

Lab., Hanscom AFB, Mass.).

This experiment concerned an aspect of short-term memory somewhat neglected in the past,

namely, the ability to remember, i.e., to recognize, complex meaningful visual configura-

tions. S's task was to inspect an extended sequence of photographs of assorted content and

to identify those which were occurring for the second time within the sequence. 56 Ss looked

at a total of 600 black and white photographs. The first 200 photos contained no duplicates.

Half of the subsequent 400 photos were duplicates, that is, they were occurring for the

second time within the series. S was allowed to look at each photo for 5 sec. No responses

were made to the first 200 photos. Starting with photo 201 S was cued to begin responding

and thereafter the task was to designate each photo as either new or old. The probability

of recognizing the recurrence of a photo as such was very high even with as many as 200

items intervening between itsjfirst and second occurrence. 157f of all responses were cor-

rect.
R 11
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25,873
Lobb, H. VISION VERSUS TOUCH IN FORM DISCRIMINATION. Canad. J. Psychol., Sept. 1965, 12(3),
175-187. (University of Western Ontario, London, Ontario, Canada).

2 experiments were conducted to compare tactual and visual performance following differ-
ent training. In each experiment, 4 groups of 10 Grade VIII students performed the task of0
discriminating an angularly shaped object from 3 similar objects. During a trial, S first
examined the shape to be learned visually or tactually for about 15 sec. (reinforcement),
and then received the 4 shapes in succession, visually or tactually, as a test of form dis-
crimination. The 4 groups were distinguished by reinforcement modality and test modality in
a 2x2 factorial design, repeated for 5 trials. Pooled results for 5 sets of shapes showed
in the first experiment that vision was more effective than touch in learning to discriminate
forms unimodally. When discrimination required joint participation of the 2 modalities, se-
quence vt was superior to sequence vt early in training. In the second experiment, which
employed more difficult discriminations, visual superiority became further accentuated. In
both experiments cross-modal conditions interacted with training. The findings tended to
clarify previous inconsistencies in the literature, which were interpreted as compatible with
recent evidence of visual dominance over touch. Consideration was given to some possible
explanations for the weakness of form perception or discrimination by touch.
fR 12

25,874
Brodsky, N. LOGISTICS RESEARCH CONFERENCE. VOLUME II - 8. May 1965, 159pp. Airlie Con-
ference Center, Warrenton, Va. (AD 623232)

Following an introductory paper on the problems of measuring and evaluating logistics
activities are reports having to do with logistics in the army, on ships, in the airforce,
and at the managerial level. (HEIAS)
R Scattered

25,875
Greenberg, M.G. A MODIFICATION OF THURSTONE'S LAW OF COMPARATIVE JUDGMENT TO ACCOMMODATE A
JUDGMENT CATEGORY OF "EQUAL" OR "NO DIFFERENCE". Psychol. Bull., Aug. 1965, 64(2), 108-
112. (Proctor & Gamble Company, Cincinnati, Ohio).

A model is proposed which modifies the Thurstone law of comparative judgment extending it
to the treatment of pair comparison data in which judges are permitted a judgment category of

"equal" or "rno difference". Based upon a rational description of the perceptual process
the model introduces a threshold parameter and apportions the "equal" judgments between the
2 stimuli to estimate the actual proportions perceiving I greater than the other on some
underlying attribute. This apportionment is carried out within the spirit of the Thurstone
model and is shown to be closely approximated by splitting the "no difference" responses
equally between the 2 stimuli being compared. Problems of estimation and alternative solu-
tions are discussed as well.
R7

25,876
Gerbrandt, L.K. NEURAL SYSTEMS OF RESPONSE RELEASE AND CONTROL. Psychol. Bull., Aug. 1965,
64(2), 113-123. (Claremont Graduate School, Claremont, Calif.).

A descriptive model of control and release functions of behavior was derived from recent
brain research literature on this topic. The model allowed comparisons to be made between
several common behavioral tasks as well as within the acquisition to retention phases on each
of these tasks. Electrophysiological, neurological, and psychopharmacological effects known
in the literature were seen to be ordered by the model which assumed specified mutually in-
hibitory brain systems to underlie the behavioral functions of release and control of re-
sponses.
R 81

25,877
Peterson, LoR. A NOTE ON REPEATED MEASURES IN THE STUDY OF SHORT-TERM MEMORY. Psychol.
Bull., Aug. 1965, 64(2), 151-152. (Institute of Human Learning, University of California,
Berkeley, Calif.).

Keppel's (HEIAS 25,810) objection to averaging over repeated measures is discussed.
Several possibilities for minimizing proactive interference are suggested, including increas-
ing time between tests. Consideration is given to acceptance of a constant amount of pro-
active interference over conditions in which other variables are studied. The advantages of
using repeated measures in regard to efficiency as well as interpretation are noted.
R7

25,878
Buckner, D.N., Narabedian, A. & McGrath, J.J. INDIVIDUAL DIFFERENCES IN VIGILANCE PER-
FORMANCE. J. enqnq. Psychol., 1965, 4(3), 69-85. (Human Factors Research, Incorporated,
Santa Barbara, Calif.).

This is a re c~t of an exploratory study of individual differences in the performance of
a vigilance tas The purposes of the study were to investigate: the magnitude of individual
differences both ithin a watch and from I watch to the next, the relationship between the
performances of the same individuals on a visual and on an auditory vigilance task, and the
relationship between the performances of the same individuals under alerted and ordinary
watch standing conditions. 54 Ss participated in the study. 2 watch standing tasks were
used. In one, the Ss were required to detect a change in the loudness of a 750 cps tone
presented over head-phones. The tone was on for 1 sec. and off for 2. In the other task,
the Ss were required to detect a change in the brightness of a light appearing in a I in.
square ground glass covered aperture. Each S stood a total of 32 I-hour watches, 16 on the
visual display and 16 on the auditory. Each S received a total of 384 signals during the
total 32 watches. The following results are discussed: a) performance dropped below the
alerted, pretest levels almost immediately after the regular watch began. An additional
decrement took place within the watch. Performance returned abruptly and completely to pre-
test levels on the alerted posttest; b) the declines in performance occurred in both sensory
modes and under different signal rates. individual differences were smallest under the
alerted conditions and became larger as the watch progressed; c) under alerted conditions,
performance on the visual task was superior to that on the auditory task, yet performanceduring the watches was poorer on the visual. A significant interaction between sensory modeand fortnight was also noted. (HEIAS)R 12
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25,879
Harris, D.H. INFORMATION TRANSMITTAL PERFORMANCE WITH ALPHANUMERIC FORMS, J. enqnq.

Psychol., 1965, 4(3), 86-91. (Autonetics, Anaheim, Calif.).

A new approach to information transmittal involves the use of devices such as the IBM
Optical Mark Page Readers (1963) which permit more direct transmission of information into
data processing systems. Information is recorded at its source on alphanumeric forms by

marking appropriate letter, number and word alternatives. The forms are fed into a device
which transmits recorded information directly into a computer or punches it onto cards.
Positions of the marks on the form provide the basis for data conversion. Since employee
performance in marking appropriate letters and numbers is a critical factor in the approach,

this study was conducted to compare information transmittal performance using alphanumeric
forms with performance using conventional forms, in terms of speed and accuracy of transmit-
tams. The study was conducted within the context of a qual'ity control information system.
8 experienced inspectors made 60 information transmittals each; 30 were made using conven-

tional forms and 30 using alphanumeric forms in a counterbalanced experimental design.

Transmittals with conventional forms were made in half the time required for transmittals

with alphanumeric fornis. There were no statistically significant differences between forms
in accuracy of transmittals.
R1

25,880
Kobrick, J.L. EFFECTS OF EXPOSURE TO LOW AMBIENT TEMPERATURE AND WIND ON VISUAL ACUITY.
J. engn. Psyco. 1965, 4(3), 92-98. (USA Research Institute of Environmental Medicine,
Natick, Mass.)

No systematic study has been made of the independent and combined effects of environmental
exposure variables on visual performance, or of the relevant ranges of exposure severity
capable of producing visual impairment. Therefore, the present research was undertaken as

an initial effort aimed toward a general determination of the effects of such exposure with-
in practical ranges on visual performance; specifically in this study, the effects of ambient
temperature and wind on visual acuity. 12 Ss participated in the experiment. The experimen-

tal task involved determination of threshold visual acuity, defined as the minimum separable

distance between 2 vertical Lines, during superficial exposure of the eyes to all combina-
tions of 5 ambient temperature treatments (70', 20', 0', -20' & 40'F) and 4 windspeed treat-
ments (0, 10, 20, & 30 miles per hr.). All trials were conducted Ina climatic chamber in

which the Ss sat at a viewing distance of 20 ft. from the apparatus used to present the task.
Upon hearing a signal from the E, the S faced the task for 30 sec. of pre-exposure to the

appropriate windspeed-temperature combineation. On a second signal from the E, the S pushed

a switch until the lines appeared to be just separated. The arithmetic means of the com-
bined ascending and descending threshold determinations for each S for each temperature-wind-

speed combination were computed, and the statistical analysis was based on these values. The
main effects of both temperature and windspeed were statistically significant, (p<.O01), as

the temperature decreased and as windspeed increased the threshold values generally became

larger. Visual acuity decrements for brief exposures can only be expected to obtain for
treatment values beginning somewhere between -20' & -40'F, and between 20 & 30 mph wind-
speeds.
R 27

25,881

Thurmond, J.B. & Alluisi, E.A. EFFECTS OF TWO TASK VARIABLES ON THE VISUAL PERCEPTION OF

FORM. J. enqnq. Psychol., 1965, 4(4), 101-107. (University of Louisville, Louisville,

Ky.).

In this study a paper-and-pencil figure-cancellation task was used to measure the effects

on form perception of 2 task variables and a transphenomenal parameter. The task variables

were: a) the number of alternatives from which a choice figure that matched the target fig-

ure was to be identified and cancelled (3 vs 8); and b) the consistency with which a matching

figure was included among these alternatives (always vs not always present). The use of

constrained (Redundancy-I) as well as random metric figures constituted the transphenomenal

parameter. A factorial design was employed so that interactions of the 3 dimensions could

be assessed. 48 Ss participated in the experiment. The task variables were found to affect

performance significantly, in terms of both speed and accuracy of figure identification (and

cancellation). More importantly, these variables were found to interact significantly with

each other and with the type of figure used; these interactions are interpreted as placing

serious limitations on the generality of studies of visual form perception.

R 13

25,882
Shoenberger, R.A. & Harris, C.S. HUMAN PERFORMANCE AS A FUNCTION OF CHANGES IN ACOUSTIC

NOISE LEVELS. J. enqng. Psychol., 1965, 4(4), 108-119. (USAF Aerospace Medical Research

Labs., Wright-Patterson AFB, Ohio).

This experiment was designed to compare the effects of 4 different noise levels upon per-

formance. 16 Ss were used. The 3 experimental conditions each began with different inten-

sities (Quiet, 85 db, or 95 db). After 30 min. they were switched to a final, high intensity

level (110 db) for 15 min. The 4th condition served as a control, in which Quiet prevailed

throughout the entire 45 min. period. Performance Was measured by means of the Tsai-Part-

ington Numbers Test. The experimental design was a counterbalanced treatment by Ss design,
in which each S took all 4 treatments in 1 of 4 counterbalanced orders. The specific hypoth-

esis to be tested was that the greater the magnitude of the change in intensity, the greater

will be the decrement produced. The F-test for the main effects of the noise conditions was

not significant. However, in evaluating the simple effects of the noise conditions for each

session the results showed that the Quiet-lit & 85-110 noise conditions produced significant-

ly poorer performance than the 95-li0 and Quiet-Quiet conditions. From these results it

would appear that there is partial support for the original hypothesis. (HEIAS)
R 19
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25,883
Halcomb, C.G. & Kirk, R.E. EFFECTS OF AIR IONIZATION UPON THE PERFORMANCE OF A VIGILANCE

TASK. J. enqnq. Psychol., 1965, 4(4), 120-126. (Baylor University, Waco, Tex,).

The purpose of the present study was to assess the effects of positive and negative ioni- 0
zation of the air upon the performance of a vigilance task. Such tasks are often performed
in environments which are conducive to the development of concentrations of positive ions.
40 Ss participated in the experiment. The Ss were randomly assigned to 1 of the 2 ionization
conditions. Each S knew that he was participating in a study of monitoring performance, but
knew nothing of the ionization conditions. Upon entering the experimental room S was seated
in front of the visual display and a small metal probe for measuring skin temperature was
attached to his left wrist. The purpose of this probe was to prevent S from walking about
or standing up during the 4-hr. monitoring session. Each S was given a 20 min. period prior
to the 4-hr. monitoring session to become acclimated to the experimental environment and to
provide sufficient time for the ions to have an effect. The hypothesis that there may be
less decrement in S's ability to perform a vigilance task if the environment in which he
works contains negative rather than positively ionized air was verified.
R 28

25,884
Dudek, R.A. & Clemens, D.E. EFFECT OF VIBRATION ON CERTAIN PSYCHOMOTOR RESPONSES. J.
enqnv. Psychol., 1965, L(4), 127-143. (Texas Technological College, Lubbock, Tex.).

The research reported here was an investigation of the influence of vertical vibration
within the limits encountered in typical industrial conditions upon the various elements of
total cycle time in performing certain types of hand motions. The device used in this study
was a mechanical shake table, on which was mounted a work station and a seat. The pulleys
and crank used in the experiment were designed to deliver the frequencies of 4, 8, & 12 cps
and amplitudes of 0.15, 0.20, & 0.25 in., while utilizing a 1750 rpm motor. 3 switches were
mounted on the console backboard at equal distances from the key switch. Each switch had a
stimulus light located approximately I in. below it. 27 Ss participated in the experiment.
Before each test, the vibration table was set for the desired amplitude and frequency of
vibration. I of 6 possible switch panel layouts was chosen at random and affixed to the
table. A cycle was begun with the S holding the telegraph key down. When a red stimulus
light came on he activated the switch directly above the red light, and then let his right
arm relax on the table surface. When the red light went off, he again depressed the tele-
graph key and was ready for another trial. In the test, each switch was operated 5 times
during each of the 3 test periods. Data was recorded on both of the main effects (reaction
and performance time) of each trial. Within the scope of this experiment, reaction time is
not affected by vibration when compared with the control period. The interaction between
frequency, amplitude and score is discussed and all 3 variables are examined separately.

25,885
Kobrick, J.L. EFFECTS OF PHYSICAL LOCATION OF VISUAL STIMULI ON INTENTIONAL RESPONSE TIME.

.. " - J. enqnq. Psychol., Jan. 1965, 4(l), 1-8. (USA Research Institute of Environmental Medicine,
Natick, Mass.).

The effects of physical location of visual stimuli on the IRT were investigated. 16 Ss

performed a simple manual response to flash stimuli located at 32 different positions in the
visual field. The stimuli were presented by an apparatus consisting of a hemispherical bow 0

--similar to an optical perimeter with a radial span of 200'. IRT measurements were obtained
with the bow set at each of the following angles of inclination: a) right side at O°, left
side at 180' (horizontal); b) right side at 30' inclination, left side at 210' declination
(right upward tilt); c) right side at 280' declination, left side at ]00° inclination (al-
most vertical); and d) right side at 330° declination, left side at I5O' inclination (left
upward tilt). The results indicated that IRTs were unaffected for most lower visual hemis-
phere locations. Significant decrements were only observed for locations higher than 30*
above the horizontal for lateral displacements greater than 55° from center. No significant
decrements were observed even at the periphery for locations along the horizontal line of
sight.
R 13

25,886
Medeiros, R.B., White, R.K. & Ayoub, M.M. THE EFFECT OF LIGHT AND SOUND VARIABLES ON RE-
ACTION TIME. J. enngq. Psychol., Jan. 1965, 4(I), 9-21. (Texas Technological College,
Lubbock, Tex.).

Simple reaction time was measured for 8 college males at various combinations of light
level, noise level, stimulus intensity, and shade of background to see if the Interaction of
these variables would significantly affect RT. 10 trials were taken at each treatment condi-
tion. Trial I was significantly longer than the remaining 9 trials. The effect of stimulus
intensity was highly significant with more intense stimulus causing the longer RT. At low
levels of light with the grey background, S adaptation was similar to that of the black back-
grounds; at high levels of light with the same background, adaptation was similar to the
white background. Noise levels and light levels interacted, suggesting that 3 phases of in-
tersensory interaction between sound and vision receptors exist. The results of the experi-
ment demonstrates the need to more adequately record light and noise on various thresholds
of light, especially the pain threshold and vice-versa.
R 10

25,887
Caldwell, L.S. RECOVERY FROM THE EFFECTS OF ISOMETRIC MUSCLE CONTRACTIONS. J. envnq.
Psychol., Jan. 1965, 4(1), 22-29. (USA Medical Research Lab., Fort Knox, Ky.).

The purpose of this investigation was to determine the recovery functions for moderately
light and heavy isometric muscle contractions. The maximum response strength was determined
for each S who was then required to maintain either a moderate or a heavy load as long as
possible, and the contraction time (endurance) was measured. Each load was a given percent-
age of S's maximum response strength. The ability to maintain the same load was then deter-
mined after various rest intervals. Endurance recovery was expressed as the ratio of the 2nd
endurance score to the Ist. Recovery from the effects of exertion was found to follow a
negatively accelerated growth function with endurance recovery being faster for the heavy
load than for the lighter one.
R 16
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25,888
Olynyk, D. & Northwood, T.D. SUBJECTIVE JUDGMENTS OF FOOTSTEP-NOISE TRANSMISSION THROUGH
FLOORS. J. Acoust. Soc. Amer., Dec. 1965, 38(6), 1035-1039. (Building Research Div.,
National Research Council, Ottawa, Ontario, Canada).

The current procedure for assessing impact transmission through floors involves comparing
the spectra of transmitted noise produced by a standard tapping machine. An obvious weak-
ness in the method is that it does not really simulate footsteps. One is more interested,
however, in how well the method rank-orders floor structures as compared with the impres-
sions of an apartment dweller listening to his upstairs neighbor. This project was intended
to provide a partial answer to this complex question. Subjective comparisons were made of
the "loudnesses" of footsteps on a concrete slab floor with various added structures. Com-
parison with FHA ratings indicates that the ratings exaggerate the differences between the
floors in the most unacceptable range, but that there is a reasonable degree of correlation
among the important range of floors. A variation of the FHA procedure that improves the
correlation is also reported. The conclusions to be drawn from these studies is that, for
these categories of floors, the impact-machine method is a valid one for rating reasonable
acceptable floors, although some unacceptable floors, equivalent in performance to bare con-
crete, are overrated. It appears that the range of validity of the rating system could be
extended downward by a modification of the present method of interpreting impact-machine
data. This tentative observation needs confirmation, however, with tests on other floor-
structures.
R6

25,889
Egan, J.P. MASKING-LEVEL DIFFERENCES AS A FUNCTION OF INTERAURAL DISPARITIES IN INTENSITY
OF SIGNAL AND OF NOISE. J. Acoust. Soc. Amer., Dec. 1965, 38(6), 1043-1049. (Hearing &
Communication Lab., Indiana University, Bloomington, Ind.).

A marked release from masking, or masking-level difference (MLD), results when a monaural
signal is presented with perfectly correlated (in-phase) binaural noise, NO--Sm, rather than
with monaural noise, Nm--Sm. When the noise in the nonsignal ear is introduced at a lower
level than that in the signal ear, a smaller MLD results. In I experiment, MLD's were
determined as a function of the intensity of the noise in the nonsignal ear with the inter-
aural conditions of NO, Net' , and NU as parameters; for NO, there is some release from mask-
ing even when the noise in the nonsignal ear is as much as 40 db down from that in the signal
ear. The following considerations led to a second experiment. A release from masking re-
sults when a sinusoid is presented monaurally Sm rather than binaurally and in phase SO with
perfectly correlated noise NO. With NO-SO, when the sinusoid in I ear is reduced in inten-
sity, rather than being removed entirely, a smaller MLD than for NO-Sm should result. There-
fore, MLD's were determined as a function of the ratio of the energies of the left- and
right-ear sinusoids with correlated noise NO, In all experiments, the signal (500 cps, 0.25
sec) was presented to the listener in I or the other of 2 temporal intervals, against a back-
ground of white noise. Psychometric functions were determined for each condition, and MLD's
were estimated from these functions.
R 18

25,890
Sidley, N.A., Winograd, E. & Bedarf, E.W. LEARNING TO IDENTIFY COMPLEX SOUNDS: PROMPTING
VERSUS CONFIRMATION. J. Acoust. Soc. Amer., Dec. 1965, 38(6), 1050-1052. (Honeywell
Incorporated, St. Paul, Minn.).

3 groups of Ss were taught to identify, by label, complex sounds. With temporal overlap
controlled, confirmation and prompting training procedures were compared. Despite recent
emphasis on the superiority of prompting procedures, no significant difference in the effi-
cacy of the 2 methods was observed.
R6

25,891
Weston, P.B., Miller, J.D. & Hirsh, I.J. RELEASE FROM MASKING FOR SPEECH. J. Acoust. Soc.
Amer., Dec. 1965, 18(6), 1053-1054. (Central Institute for the Deaf, St. Louis, Mo.).

Intelligibility scores were obtained from 12 listeners for monosyllabic words presented
monaurally with noises at I or both ears. Release from masking previously reported by
Licklider (J. Acoust. Soc. Am. 20, 150-159 (1948)) was confirmed, but sizable differences be-
tween right and left'ears in the amount of release were not found. However, 1 listener con-
sistently had about 5% more release for speech at the right than the left dF.
R5

25,892
Middleton, D. & Groginsky, H.L. DETECTION OF RANDOM ACOUSTIC SIGNALS BY RECEIVERS WITH
DISTRIBUTED ELEMENTS: OPTIMUM RECEIVER STRUCTURES FOR NORMAL SIGNAL AND NOISE FIELDS. J.
Acoust. Soc. Amer., Nov. 1965, 38(5), 727-737. (Advanced Development Lab., Raytheon Co.,
Wayland, Mass.).

This paper deals with the passive detection of noiselike signals in the presence of both
external (environmental) noise and self-generated (receiver) noise, using an array of trans-
ducers. Starting with the Bayesian formulation of the general detection problem, a set of
matrix integral equations is derived whose solution yields the optimum detector function.

By regarding the resultant time-varying filters as operators and the defining matrix integral

equation5 as a set of operational equations, it is possible to examine the underlying struc-
ture of the optimum detector most easily. It is shown, thereby, that factorization of the

space-time operations (i.e., separation of the required filter into 2 successive operations--
the first dependi79 only on the geometry of the array, the second depending only on the
statistics of the no,Fse processes) is not, in general, possible in optimum systems. Only in
the strong-signal case has it been possible to show that factorization analogous to conven-
tional beam forming can bC utilized in optimum array detection. Another interesting conclu-
sion is that an optimum dete:tor is not superdirective in the limiting case of strong exter-
nal directive noise.
R 23
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25,893
Elliott, Lois L. CHANGES IN THE SIMULTANEOUS MASKED THRESHOLD OF BRIEF TONES. J. Acoust.
Soc. Amer., Nov. 1965, 38(5), 738-746. (Central Institute for the Deaf, St. Louis, Mo.)

Simultaneous monoeic masking of a 5- or i-msec, U00U-cps signal by bursts of wide-band
noise of 30-1000 msec duration (70 db SPL) changes and is dependent upon delay of the tone
(At) relative to masker onset. The elevated masking of the tone at shortc t's (overshoot)
is independent of masker duration, while minimum masking occurs at delay times of 200 or 300

msec. A 500-msec-long, 400-cps noise band centered at 2550 cps produces little overshoot
for 10-msec tonal signals with frequencies located within the band but considerable overshoot
for frequencies just outside it. This occurs also for a 200-cps band centered at 1270 cps
but not for a lO0-cps band at 250 cps. These effects were observed for dichotic masking
also. For 500-msec bursts of wide-band masking noise, greater overshoot occurs at higher
signal frequencies than at lower. Several different psychophysical procedures produced sim-
ilar results.
R 17

25,894
Rosenberg, A.E. EFFECT OF MASKING ON THE PITCH OF PERIODIC PULSES. J. Acoust. Soc. Amer.,
Nov. 1965, 3-8(5), 747-758. (Bell Telephone Laboratories, Inc., Murray Hill. N.J.).

The pulse-train pitch-matching experiments of Flanagan & Guttman have been extended to in-
vestigate the effect of selective masking on the pitch of these stimuli. For unmasked stim-
uli, at pulse repetition rates below approximately 150 pps, a pitch mode correlated with the
pulse repetition rate is generally obtained; at fundamental frequencies higher than approx-
imately 15U cps (and below 800 cps), a pitch mode correlated with the fundamental frequency
is generally obtained even if the fundamental component has been rejected from the challenge
stimulus by filtering. There is a transition region of repetition rates of the challenge
stimulus in which the cues for both pitch modes are strongly competing. Present results in-
dicate that if, to challenge stimuli in or near the transition region, high-pass noise (1000
cps cutoff) is added the "buzz"r quality associated with the pulse-rate mode can be masked
and a fundamental-frequency pitch judgment elicited. Conversely, low-pass noise (lO00-cps
cutoff) can mask the "tonal'' quality associated with the fundamental-frequency mode and
elicit pulse-rate pitch judgments. Narrow bands of noise or sinusoids are equally effective
as maskers. Fundamental-frequency pitch judgments and pulse-rate pitch judgments are sup-
pressed by narrow bands of noise or sinusoids centered at about 500 & 5000 cps, respectively.
It is concluded that, for pulse-train stimuli with repetition rates in or near the transition
region, fundamental-frequency and pulse-rate pitch modes are associated with distinct audi-
tory channels below 1000 and above 1000 cps, respectively, with special prominence to the
regions near 500 and 5000 cps, respectively. It is further suggested that these results
tend to support periodicity mechanisms for mediating these modes of pitch perception.
R 33

25,895
Rutschmann, J. & Rubinstein, L. BINAURAL BEATS AND BINAURAL AMPLITUDE-MODULATED TONES:
SUCCESSIVE COMPARISON OF LOUDNESS FLUCTUATIONS. J. Acoust. Sec. Amer., Nov. 1965, L8(5),
759-768. (New York State Psychiatric Institute & Columbia University, New York, N.Y.).

An objective psychophysical method for measuring 1 of the results of binaural (neural)
interaction to low-intensity pure tones is presented. Successive comparison of the strength
of loudness fluctuations of binaural beats (BB) with loudness fluctuations produced by bin-
aurally presented amplitude-modulated tones is used. The dependency of the percent amplitude
modulation (AM) required for a match on stimulus parameters is investigated. At a given
frequency level of the tones, the matches are not affected when the frequency difference is
changed from 2 to 6 cps. The YAM required for a match increases when sensation level (SL)
decreases from 30 to 10 db. When frequency level is changed, the matches are about the same
for 150 & 300 cps, but much less AM is required at 600 cps. The discussion is centered on
the relationship of the matches to appropriate detection thresholds for AM. Changes in the
detection threshold with SL fail to predict the corresponding changes in the matches; e.g.,
when the SL is lowered, the 'AM for detection increases less than the modulation required for
the match.
R 14

25,896
Toole, F.E. & Sayers, B. McA. INFERENCES OF NEURAL ACTIVITY ASSOCIATED WITH BINAURAL ACOUS-
TIC IMAGES. J. Acoust. Soc. Amer., Nov. 1965, ,8(5), 769-779. (Electrical Engineering
Dept., Imperial College, London, England).

Experimental results relating to the nature of acoustic images arising from binaural,
wide-band acoustic transients are reported. In addition to the tonal harmonic images that
may be identified in certain circumstances, there appear to be 2 dominant images of impul-
sive character. The latter images appear to be associated with neural activity arising in
specific regions of the cochlea; their lateralization characteristicis may be interpreted in
terms of inferred temporal featuresLgf-t-hbýbasilr--memmbrane responses--tfrthe relevant re-

_. ..au,. pcatlons-g imane to the phys+c-1ogical mechanisms of binaural intera-ciiJ-aFdis-
.cussed.
R9

25,897
Hillix, W.A., Fry, M.N. & Hershman, R.L. COMPUTER RECOGNITION OF SPOKEN DIGITS BASED ON SIX
NONACOUSTIC MEASURES. J. Acoust. Soc. Amer., Nov. 1965, ,8(5), 790-796. (USN Electronics
Lab., San Diego, Calif.). - -

6 1ow-bandwidth measures were uned-i-3-- types of programs for the automatic recognition
of spoken digits. The measures Were chosen to be closely related to articulatory rather than
to acoustic proper-oe peech. The first program, without any learning feature; asked
specific ions about the values of the 6 measures; its accuracy ranged from 64% to 97V/
correc . 2 speaker/specific programs, which learned with a sample of 2 utterances per'digit,
yje-ed accuracies averaging 97% when tested on new utterances from the same taIse'. Per-

S--fformance fell to 88K & 94% when learning was carried out on a pool of 4 speakerý, and to-8-76
-- ? & 86% when a 3-speaker pool provided the learning for classification of<afourth speaker.s

utterances. It is suggested that such "nonacoustic" measures -an-b -f substantial value in
more-general speech-recognition procedures.
R 9
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25,898
Young, R.W. RE-VISION OF THE SPEECH-PRIVACY CALCULATION. J. Acoust. Soc. Amer., Oct. 1965,
38(4), 524-530. (USN Electronics Lab., San Diego, Calif.).

The articulation index used in telephone communication, the listening equation for sonar,
and the acoustical-privacy calculation of architectural acoustics are all founded on a com-
putation of an excess of signal level over noise level just sufficient to permit some stated
detectability. From this viewpoint, data compiled for "Speech Privacy in Buildings" by
Cavanaugh, Farrell, Hirtle, & Watters (J. Acoust. Soc. Amer. 34, 475-492 (1962)) have been
reviewed for possible simplications in their procedure for estimating acoustical privacy.
Interrelations are demonstrated among various current methods for rating noise and sound in-
sulation, and a general equation for acoustical privacy is derived. As an example, for the
case of ''confidential" privacy, 200-ft floor area, and raised voice, satisfactory acoustical
privacy is to be expected if D+N4A=85 db, where D is the sound isolation between the rooms
(the reduction of sound from I room to the next) as rated by a procedure like that for the
sound-transmission class, and NA is the background-noise level in the receiving room mea-
sured with a sound-level meter on A-weighting.
R 15

25,899
Carterette, E.C., Friedman, M.P. & Cosmides, R. REACTION-TIME DISTRIBUTIONS IN THE DETEC-
TION OF WEAK SIGNALS IN NOISE. J. Acoust. Soc. Amer., Oct. 1965, 38(4), 531-542. (Human
Communication Lab., University of California, Los Angeles, Calif.).

Reaction times were collected for 3 Os in a YES-NO signal-detection experiment, for 2 dif-
ferent signal strengths, and 3 a priori probabilities of a signal occurrence--P(S): 0.2, 0.5,
& 0.8. Each 0 gave 1800 responses under each of the 6 conditions. A trial ended only when
the 0 terminated it. Some of the major findings are: a) latencies have Pearson distribu-
tions, mainly Beta of the first and second kind; b) there is an apparent genetic character to
the distributions--that is, they resemble each other according to the response (YES or NO)
rather than the stimulus (signal or noise alone); c) at P(S)=0.2, the mean latency of a false
rejection of a signal is least, that of a correct detection greatest, but for P(S)=0.5 & o.8,
mean latency is least for correct detection, and greatest for correct NO's; and d) generally,
reaction times are inversely related to the a priori probability of their associated classes.
R 26

25,900
Elfner, L. & Caskey, W.E. CONTINUITY EFFECTS WITH ALTERNATELY SOUNDED NOISE AND TONE SIGNALS
AS A FUNCTION OF MANNER OF PRESENTATION. J. Acoust. Soc. Amer., Oct. 1965, 38(4), 543-547.
(Kent State University, Kent, Ohio & Hawthornden State Hospital, Macedonia, Ohio).

An experiment is reported on continuity effects produced in a longer-duration, less-in-
tense noise signal alternating with a shorter-duration, higher-intensity tonal signal. The
perceived continuity in the noise signal is demonstrated to be significantly affected by the
following: a) the frequency of the tonal signal (200, 400, 1000, 2000, & 4000 cps); b) the
duration of the noise signal (70, 250, & 950 msec); and c) the manner of presentation (mon-
aural vs dichotic). Monaural thresholds were found to be larger than dichotic continuity
thresholds. Continuity effects were demonstrated under dichotic presentation. That is, the
noise signal was reported as continuous when interrupted for periods of time that would be
clearly perceived if no tonal signal were interpolated in the interruptions of the noise.
A 2-factor theory is forwarded to explain the dichotic and monaural continuity effects. The
monaural effects are discussed in terms of rate of decay of auditory sensation. The dichotic
effects are discussed in terms of facilitation of ongoing neural discharge somewhat more
central than the first-order neurons.
R6

25.901
Plomp, R. & Levelt, WJ.M. TONAL CONSONANCE AND CRITICAL BANDWIDTH. J. Acoust. Soc. Amer.,
Oct. 1965, 38(4), 548-560. (Institute for Perception RVO-TNO, Soesterberg, The Netherlands).

Firstly, theories are reviewed on the explanation of tonal consonance as the singular
nature of tone intervals with frequency ratios corresponding with small integer numbers. An
evaluation of these explanations in the light of some experimental studies supports the hypo-
thesis, as promoted by von Helmholtz, that the difference between consonant and dissonant in-
tervals is related to beats of adjacent partials. This relation was studied more fully by
experiments in which Ss had to judge simple-tone intervals as a function of test frequency
and interval width. The results may be considered as a modification of non Helmholtz's con-
ception and indicate that, as a function of frequency, the transition range between consonant
and dissonant intervals is related to critical bandwidth. Simple-tone intervals are evalua-
ted as consonant for frequency differences exceeding this bandwidth, whereas the most disso-
nant intervals correspond with frequency differences of about a quarter of this bandwidth.
On the base of these results, some properties of consonant intervals consisting of complex
tones are explained. To answer the question whether critical bandwidth also plays a role in
music, the chords of 2 compositions (parts of a triosonata of J.S. Bach and of a string
quartet of A. Dvorak) were analyzed by computing interval distributions as a function of fre-
quency and number of harmonics taken into account. The results strongly suggest that, in-
deed, critical bandwidth plays an important role in music: for a number of harmonics repre-
sentative for musical instruments, the "density' of simultaneous partials alters as a func-
tion of frequency in the same way as critical bandwidth does.
R 38

25,902
Wickelgren W.A. DISTINCTIVE FEATURES AND ERRORS IN SNORT-TERM MEMORY FOR ENGLISH VOWELS.
J. Acoust. Soc. Amer., Oct. 1965, 38(4), 583-588. (Psychology Dept., Massachusetts Insti-
tute of Technology, Cambridge, Mass.).

Errors in short-term recall of 6 English vowels (I[,, ,e, U, A, a) were tabulated and
related to several distinctive-feature systems. Vowels were embedded in 2 contexts: /Il( )
k/ and /z( )k/. Ss were instructed to copy items as they were presented, followed by recall
of the entire list of (6) items. Perceptual errors were excluded from the recall error ma-
trix by scoring for recall only correctly copied items. The rank-order frequency of differ-
ent intrusions in recall of each presented vowel was almost perfectly predicted by a conven-
tional phonetic analysis in 2 dimensions: place of articulation (front, back) and openness
of the vocal tract (narrow, medium, and wide). The error matrix also supported the assump-
tions that the values of openness are ordered in short-term memory and that the correct value
on the openness dimension is more likely to be forgotten than the correct value on the place
dimension. The study suggests that a vowel is coded in short-term memory, not as a unit,
but as a set of 2 distinctive features, each of which may be forgotten independently.
R 10
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25,903
Corliss, Edith L.R. & Winzer, G.E. STUDY OF METHODS FOR ESTIMATING LOUDNESS. J. Acoust.

Soc. Amer., Sept. 1965, 38(3), 424-428. (US National Bureau of Standards, Washington, D.C.).

The methods for computing loudness developed by Zwicker & Stevens were applied to several

complex sounds encountered in our work on architectural acoustics. The loudnesses computed

on the basis of Steven's method did not agree closely with the loudnesses computed by Zwick-

er's method, and the results obtained by using the 2 methods were not related to one another

in any consistent way. Further, studies with Ss showed that both sets of computations gave

results at variance with the responses of the Ss. Investigation of the loudness-vs-frequency

contours for our Ss showed closer conformity to the Fletcher & Munson data than to the more

recent equal-loudness contour reported by the National Physical Laboratory, the functions

reported by Zwicker, or the band-pressure levels that form the basis for the loudness weight-

ing in Stevens' method. However, this feature does not suffice to account for the discrep-

ancies observed.
R 11

25,904
Keidel, W.D. & Spreng, M. NEUROPHYSIOLOGICAL EVIDENCE FOR THE STEVENS POWER FUNCTION IN

MAN. J, Acoust. Soc. Amer., Aug. 1965, L8(2), 191-195. (Physiology Dept., University of

Erlangen-Nurnberg, Erlangen, West Germany).

Human evoked cortical responses to acoustic stimuli occurring within 150-170 msec after

stimulus onset yielded input-output functions fairly comparable with Stevens' power func-

tions from psychophysical experiments. The objective threshold and equal-loudness contours

thus obtained were both in fair agreement with the well-known subjective measurements.

RI5

25,905
Moray, N., Bates, A. & Barnett, T. EXPERIMENTS ON THE FOUR-EARED MAN. J. Acoust. Soc.

Amer., Aug. 1965, 38(2), 196-201. (Psychology Dept., University of Sheffield, Sheffield,
England).

Ss were required to listen to messages consisting of 1, 2, 3, or 4 letters of the alpha-

bet over each of 1, 2, 3, or 4 channels. It was found that increasing the number of chan-

nels above 2 had a markedly deleterious effect upon recall of the messages, 2 letters over

each of 4 channels being less well recalled than 4 letters over each of 2 channels. In a
2nd experiment, it was found that, providing only 1 channel was required in recall, and this

one indicated by a light immediately after the stimuli had been presented, then the decrement

could be largely offset and the total number of signals stored held constant at about 8 re-

gardless of how many channels were used. However, if the letters had to be recalled in

exactly the correct order in which they arrived, performance dropped to almost zero. The re-

sults are discussed in terms of the channel capacity of the nervous system and in relation

to corresponding findings in other sense modalities.
R6

25,906 _S

Riiling, M.E. & Jeffress, L.A. NARROW-BAND NOISE AND TONES AS SIGNALS IN BINAURAL DETEC-

TION. J. Acoust. Soc. Amer., Aug. 1965, 38(2), 202-206. (Psychology Dept., Indiana Uni-
versity, Bloomington, Ind. & Defense Research Lab., University of Texas, Austin, Tex.).

2 experiments compare the effect of fixed and random phase relations between masker and

signal in binaural masking. In Exp. I, a comparison is made between interaural time delay

and phase shift of a narrow-band-noise signal where the phase relations between the signal

and the masker are random. The signal is Gaussian noise passed through a 50 cps filter cen-
tered at 500 cps. The masker is broad-band noise from a second noise generator. The con-
ditions using noise as the signal are compared with the same conditions in which a 500 cps

tone is the signal. A 2-interval, forced-choice procedure was used to obtain MLD's (masking-

level differences). The MLD increases rapidly as the interaural phase shift or interaural
time delay increases. The MLD's for corresponding phase-shift and time-delay conditions

are approximately the same for tonal and noise signals. In Exp. 2, a single noise generator

is used and a comparison is made between NO SO & NO W for various phase relations between
the narrow-band-noise signal and the masker. The noise signal has the same bandwidth as in

Exp. I. The results show a substantial dependence of the MLD's on the signal-noise phase
relation.
R7

25,907
Sorkin, R.D. UNCERTAIN SIGNAL DETECTION WITH SIMULTANEOUS CONTRALATERAL CUES. J. Acoust.

Soc. Amer., Aug. 1965, 18(2), 207-212. (Sensory Intelligence Lab., University of Michigan,
Ann Arbor, Mich.).

A series of auditory signal-detection experiments was run under conditions of signal-para-

meter uncertainty. This uncertainty was effected by allowing 1 signal parameter, either

signal frequency or starting time, to vary randomly across the sequence of experimental
trials. These experiments, run monaurally, employed a simple yes-no detection procedure,

signal plus noise occurring on half of the trials and noise alone occurring on the other

half. A series of comparison experiments using the same Os was run under identical condi-

tions, with the addition of a simultaneous cue signal in the contralateral ear. This cue was

present on both signal and no-signal trials and was identical, in all parameters except am-

plitude, to the signal that might have been presented to the detecting ear. The results

demonstrated: a) the previously noted result--that a simultaneous contralateral cue degrades

performance at relatively high signal-to-noise levels--; and b) a new result--that at low
signal levels such a cue facilitates performance of the detection task. The degrading effect

is a function of the cue signal energy. The resulting psychometric functions suggest an

interpretation in terms of a crossmasking and uncertainty-reduction hypothesis.
R 14
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25,908
Dammann, J.E. APPLICATION OFADAPTIVE THRESHOLD ELEMENTS TO THE RECOGNITION OF ACOUSTIC-
PHONETIC STATES. J. Acoust. Soc. Amer., Aug. 1965, 38(2), 213-223. (International Business
Machines Corporation, Poughkeepsie, N.Y.).

The relation of acoustic-phonetic states to the problem of speech recognition is dis-
cussed. It is suggested that a first step toward understanding the dynamics of the speech
signal could be made by recognizing a small number of acoustic-phonetic classes. Adaptative
threshold elements are proposed as a means of recognizing these classes and a method of
utilizing the adaptive threshold elements in a decision procedure is presented. The means
employed to gather the data representing the classes consists essentially of taking ampli-
tude samples from a bank of 15 filters at 10 msec intervals. Samples obtained in this manner
are used as input for the adaptive-decision procedure, which is simulated in a general-pur-
pose computer. Samples representative of each class are used to train the adaptive-decision
procedure, and the capability to generalize to new samples is observed. For I speaker,
generalization results of 92%-correct sample classification were achieved, and generaliza-
tion from 1 speaker to another was demonstrated. It further was shown that the selection of
an output code can significantly affect the generalization and that sequences of recognized
samples can represent dynamic changes through words.
R6

25,909
Peterson, G.E. & Hanne, J.R. EXAMINATION OF TWO DIFFERENT FORMANT-ESTIMATION TECHNIQUES.
J. Acoust. Soc. Amer., Aug. 1965, 18(2), 224-228. (Communication Sciences Lab., Univer-
sity of Michigan, Ann Arbor, Mich.).

The errors associated with 2 formant-frequency estimators are compared theoretically for
the simple case of a single steady-state isolated formant. The estimators considered are:
a) the zero-crossing frequency; and b) the frequency of the highest-energy harmonic. The
results of the analyses show that for a given harmonic the zero-crossing counter gives the
smallest magnitude error while the highest-energy harmonic tracker gives the smallest per-
centage error.
R5

25,910
Birdsall, T.G. .& Roberts, R.A. THEORY OF SIGNAL DETECTABILITY: DEFERRED-DECISION THEORY.
J. Acoust. Soc. Amer., June 1965, f7(6), I064-1074. (Cooley Electronics Lab., University
of Michigan, Ann Arbor, Mich.).

The theory of signal detectability is extended to include observation-decision procedures
in which the available observation time is bounded. The special case of a simple signal
hypothesis with stationary normal observation statistics is worked in detail. ("Signal known
exactly in added white Gaussian noise" is an example of such a case). The optimization is
of the minimum average risk type, with constant cost of observation to facilitate comparison
with work based on Wald's sequential analysis and comparison with fixed observation proce-
dures. An unexpected result is that for large available observation lengths, approaching
Wald's unbounded case, the optimization dictates that the primary improvement is in error
performance rather than observation time.
R5

25,911
Eijkman, E. & Venfrik, A.J.H. CAN A SENSORY SYSTEM BE SPECIFIED BY ITS INTERNAL NOISE?
J. Acoust. Soc. Amer., June 1965, 37(

6
), 1102-1109. (Medical Physics Dept., University of

Nijmegen, Nijmegen, The Netherlands).

The detection model is used to describe the detection of scarcely discernible noiseless
signals by human Os. Detection is hampered by an internal noise generated by the sensory
system itself. In the present study, it appears that increments of loudness of a tone and
increments of intensity of a light can be detected independently and simultaneously. Here,
the internal noise is specific for the system responsible for this detection. On the other
hand, detection of an increment in duration of visual and auditory signals is completerly
correlated. This correlation and the similarity of the detectability of the 2 kinds of sig-
nals indicate that a "duration center' exists, serving to estimate the duration of both vi-
sual and auditory signals. The methods developed are useful for identification of separate
or common parts of sensory systems.
R8

25,912
Plomp. R. DETECTABILITY THRESHOLD FOR COMBINATION TONES. J. Acoust. Soc. Amer., June 1965,
3z(6), 110-1123. (Institute for Perception RVO-TNO, Soesterberg, The Netherlands).

Experiments were performed on the detectability threshold for combination tones, defined
as the sensation level of primary tones for which combination tones become audible. Inves-
tigated were: a) detectability threshold for h--I with (h--l)<<(h+l), where h and I are the
frequencies of the higher and lower primary tone, respectively; b) detectability threshold
for 200, 400, & 600 cps with 800 + 1000 and 800 + 1400 cps as primary tones; c) audibility of
combination tones for 1=1000 cps and h variabli between 1000 a 3000 cps; d) detectability
threshold for the "missing fundamental"r of cos 2-Zrnft, with f varying from 125 to 1000 cps.
From the experimental data, we may conclud -h at: a) there are large individual differences
in the minimum sensation level of primary tones for which combination tones appear; b) for
usual listening levels of speech and music, the ear's distortion is sufficiently low to avoid
audible combination tones; c) the same holds for the "missing fundamental", so the fact that
the pitch of a complex tone without fundamental is equal to the pitch of this tone cannot be
explained by the assumption that the fundamental tone is reintroduced in the listener's ear;
d) the fact that the detectability thresholds for combination tones are significantly lower
for small than for large tone intervals indicates that, for both cases, the ear's distortion
cannot be represented by the same nonlinear characteristic and supports the evidence that the
tones are produced in the inner ear.
R 55
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25,913
Schoeffler, M.S. THEORY FOR PSYCHOPHYSICAL LEARNING. J. Acoust. Soc. Amer. June 1965,
)7(6), 1124-1133. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

A model for psychophysical learning is constructed by imposing some conditioning princi-
ples on concepts derived from the theory of signal detectability. The effects of a priori
probability, feedback, and practice are derived in part by Monte Carlo simulation and in part
by analysis. The theory makes some novel predictions for the effects of these variables, all
of which flnd support in thd literature. Some theoretical results are: a) performance im-
proves with practice; b) feedback can be detrimental to performance in a psychophysical task;
c) when the a priori probabilities of the stimuli are unequal and feedback is provided, the
response criterion moves in the direction of optimality, but does not move far enough to
reach optimality; however, when no feedback is provided, the criterion moves in the opposite
direction.
R 20

25,914
Vigran, E. LOUDNESS CHANGE OF PURE TONES WITH CONTRALATERAL NOISE STIMULATION. J. Acoust.
Soc. Amer., June 1965, 11(6), 1134-1138. (Physics Institute, University of Oslo, Oslo,
Norway-T'-

Loudness change of pure tones is measured with contralateral stimulation of narrow-band
noise. A "paired comparison" method was used, and an increase in loudness was found at tone
SPL 80 db in the applied frequency interval 300-1500 cps. The contralateral stimulus was
1/3-oct white noise with center frequency 2500 cps. A maximum loudness increase correspond-
ing to 7-8 db in SPL was found with noise SPL 100 db. It is assumed that the measured ef-

fect can no be due to the middle-ear muscle reflex, but must be explained in terms of central
Interaction.
R8

25,915
Gold, B. TECHNIQUES FOR SPEECH BANDWIDTH COMPRESSION USING COMBINATIONS OF CHANNEL VOCODERS
AND FORMANT VOCODERS. J. Acoust. Soc. Amer., July 1965, L8(l), 2-10. (Lincoln Lab.,
Massachusetts Institute of Technology, Lexington, Mass.).

Both channel vocoders and formant vocoders have often been used as bandwidth-compression
devices. This paper explores several configurations wherein elements of both are combined
Into a single system. Frame-works are proposed within which the element forms can be sys-
tematically changed. Experimental results from several specific cases are discussed. Most
significant of these is the comparison between an I1-parameter system presented in this
paper and a 16-channel laboratory vocoder. The quality obtained from the 2 systems was
comparable, indicating that data-rate savings are possible with the new configuration.
R 14

25,916
Sidley, N.A., Winograd, E. & Bedarf, E.W. STIMULUS-IDENTIFICATION OVERLAP IN LEARNING TO

IDENTIFY COMPLEX SOUNDS, J. Acoust. Soc, Amer., July 1965, L8(l), 11-13. (Honeywell
Incorporated, St. Paul, Minn.).

With a feedback method, 2 groups were taught to identifyby label, complex sounds. I
group (10 Ss) continued to hear the sound following response and during identification; the 0
second group (10 Ss) experienced a 1-sec delay between the sound and its label. Better
learning and long-term retention characterized the group for which sound and label overlap-
ped. The difference in learning between the 2 groups seems to support the hypothesis of a
steep-decay function for auditory stimuli; i.e., the Inferiority of Group I is caused by
loss of a good part of the stimulus in the 1-sec. interval between the sound pattern and its
Identification.
R9

25,917
Brown, A.E. MEASUREMENT OF AUDITORY THRESHOLDS. J. Acoust. Soc. Amer., July 1965, 38(),
86-92. (Lockheed Research Laboratories, Palo Alto, Calif.).

2 systems of measuring auditory masking thresholds by statistical psychophysical techni-
ques are developed. The first is a succession of free-choice tests with a different level
of presentation fixed for each test. In the second, the presentation level is automatically
adjusted and maintained at a level close to threshold. Scoring of the 2 tests is developed
and their interrelation is discussed. The customary use of ROC (receiver operating charac-
teristics) notations in this type of psychophysical testing can be augmented to provide a
more comprehensive measure of the over-all performance of a test S. The term d', developed
by Tanner, Swets, & Green, provides a measure of the system under test to perform as an ideal
receiver. This notation is augmented by a decision term D, which relates to the placement
of the Ss' decision criterion and is independent of d'. When taken together, d' and D de-
fine the response of the S-and show the effect of environmental changes. Alterations in en-
vironment produce changes in test results. These changes are assessed in terms of d' and D,
showing how it is possible to provide a sensitive psychophysical measure of environmental ef-
fects.
R9

25,918
Colburn, H.S. & Durlach, N.I. TIME-INTENSITY RELATIONS IN BINAURAL UNMASKING. J. Acoust.
Soc. Amer., July 1965, L8(8), 93-103. (Electronics Research Lab., Massachusetts Institute
of Technology, Cambridge, Mass.).

The principal results obtained in this study can be summarized briefly as follows: a)
data were obtained on the variations in the binaural-masked threshold of a 500-cps tone
masked by random noise as a function of simultaneous shifts in the interaural amplitude
ratio and interaural time delay of the tone; b) for the parameter values tested, the predic-
tions of the EC (equalization and correlation) model (including the symmetry prediction) are
correct within experimental error; c) when the binaural unmasking results are interpreted in
terms of time-intensity trade, the curves obtained bear no simple relation to those obtained
when the time-intensity trade is based on lateralization; d) to clarify the relation of bin-
aural-masked lateralization.
R 16
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25,930
Thurlow, W.R., Marten, Anita E. & Bhatt, Bhaichandra L. LOCALIZATION AFTEREFFECTS WITH PULSE-

TONE AND PULSE-PULSE STIMULI. J. Acoust. Soc. Amer., May 1965, 37(5), 837-842. (University

of Wisconsin, Madison, Wisc.).

When a pulse is presented from I position in space near in time to the beginnimg of a tome

burst coming from another position in space, the tone burst may be perceived to be displaced

toward the pulse. Measurements of displacement effects are given for various angles of sep-

aration of sources and duration of tone. A related type of displacement effect occurs that

involves the perceived displacement of I pulse toward another in space when the 2 pulses are

presented with small time separations between them. Another type of effect has been dis-

covered, more closely related to van Bekesy's concept of funneling, in which a pulse appears

to be funneled into the spatial location of another that precedes or follows it by a small

time interval. A rplacel" model is presented to help to explain these effects.

R II

25,931
Verrillo, R.T. TEMPORAL SUMMATION IN VIBROTACTILE SENSITIVITY. J. Acoust. Soc. Amer., May
1965, a7(5), 843-846. (Sensory Communication Lab., Syracuse University, Syracuse, N.Y.).

Vibrotactile thresholds were determined for a number of temporal patterns of short pulses
and for 3 frequencies of sine-wave signals in order to test Zwislocki's theory of temporal
summation. Experimental results showed that the theory accurately predicts the threshold
shift as a function of pulse repetition rates, the number of pulses, and the burst duration
of sinusoidal signals. They are also consistent with earlier auditory findings that the
threshold shift as a function of burst duration is independent of frequency. It is con-
cluded, therefore, that the theory of temporal summation adequately describes the functional
relationship between the absolute vibrotactile threshold and various temporal patterns of the
physical stimulus. The data also support a hypothesis resulting from earlier experiments
that glabrous skin contains at least 2 receptor systems sensitive to mechanical stimulation.
k 18

25,932
Watters, B.G. IMPACT-NOISE CHARACTERISTICS OF FEMALE HARD-HEELED FOOT TRAFFIC. J. Acoust.
Soc. Amer., April 1965, 37(4), 619-630. (Bolt Beranek & Newman, Inc., Cambridge, MasE.).

It has been said that the ISO tapping machine does not yield data on representative floor-
ing materials that accurately relate to the impact-noise isolation provided for real, foot-
fall impacts. To understand this problem, we have measured the impact force under both the
ISO hammer and a woman's shoe heel. The hammer force is found to be much more intense and
generally to contain more high-frequency components than the heel force. The differences
between hammer and heel forces are found to arise from the different mechanical internal
admittances and from the different approach velocities. Radiated sound levels for the mea-
sured force spectra applied to a concrete slab are calculated and found to agree closely
with measured impact sound levels. We conclude that the ISO machine grossly misrepresents
the impact isolation provided by some typical floor surfaces.
R 13

25,933
Dirks, DD. & Malmquist, Carolyn. SHIFTS IN AIR-CONDUCTION THRESHOLDS PRODUCED BY PULSED
AND CONTINUOUS CONTRALATERAL MASKING. J. Acoust. Soc. Amer., April 1965, 2z(4), 631-637.
(Health Sciences Center, University of California, Los Angeles, Calif.).

In the present investiagtions, auditory threshold shifts for either constant or pulsed
pure tones were observed while a steady or pulsed narrow band of white noise was delivered
to the contralateral ear via an insert receiver. The narrow-band masker, centered around
400o cps, was presented at intensity levels of 50, 70, & 90 db'SPL while thresholds were ob-
tained from the test ear at 4000o,1000, & 250 cps. The results demonstrate, first, that
larger threshold shifts occur when the test signal and the masker are pulsed simultaneously
than when the masker is continuous; second, that a continuous masker may be as effective as
the pulsed masker if the test tone is also continuous; third, that more contralateral masking
is found when the test tone and masker are close in frequency; and, last, that a small in-
crease in the average threshold shift occurs as the intensity level of the masker increases.
Several Interpretations are offered in explanation of the threshold shifts for the contin-
uous-continuous and pulsed-pulsed (simultaneous) conditions.
R 11

25,934
Weston, P.B. & Miller, J.D. USE OF NOISE TO ELIMINATE ONE EAR FROM MASKING EXPERIMENTS.
J. Acoust. Soc. Amer., April 1965, 37(4), 638-646. (Central Institute for the Deaf, St.Louis. Mo.).

To evaluate the possibility that lear can be eliminated from a masking experiment by use
of noise, certain relevant facts were determined. These are: a) if a tonal signal mixed
with noise is received at I ear, the addition of a noise to the other ear slightly reduces
the threshold for the tone if the noises are statistically independent; b) in contrast, the
noise added to the nonsignal ear distinctly reduces the threshold for the tone if the noises
are perfectly correlated (+1.0); c) these effects, (a) & (b) above, are observed whether the
level of the masking noise at the ear that receives the tonal signal is less than, equal to,
or greater than the level of the added noise at the ear that does not receive the tone; d)
if identical tones are presented to the 2 ears and if the signal-to-noise ratio is about 25
db lower in 1 ear than in the other, the effect of the signal at the ear with the lower sig-
nal-to-noise ratio is eliminated from the masking experiment.
R 15

25,935
Zwicker, E. TEMPORAL EFFECTS IN SIMULTANEOUS MASKING BY WHITE-NOISE BURSTS. J. Acoust. Soc.
Amer., April 1965, 3_(4), 653-663. (institute fur Nachrichtentechnik, Stuttgart, West Ger-
•--any).

The motivation of the research described was to investigate the behavior of a masking
transient that indicates that masking of a short signal pulse by a longer white-noise burst
is stronger at the beginning of the masker burst than later. The threshold of signal pulses
masked by masker bursts was measured as a function of different variables such as bandwidth
and center frequency of the signal, delay between onset of masker and onset of signal dura-
tion of signal and masker, level of masker, and repetition rate. The results reveal very
little "overshootr' of the threshold of short pulses as a function of the ON time of the
masker if the signal and the masker have the same or similar broad spectra. The overshoot
increases up to 13 db as the bandwidth of the signal decreases down to that of a tone. The
size of the "overshoot"f and the prior excitation seem to be related to each other. Taking
this in account, the thresholds under different conditions can be calculated on the basis of
detection models. The measured and the calculated values are in good agreement.
R 11
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25,936
Webster, J.C. SPEECH COMMUNICATIONS AS LIMITED BY AMBIENT NOISE. J. Acoust. Soc. Amer.,
Aprl 1965, .2(u4), 692-699. (USN Electronics Lab., San Diego, Calif.).

Speech intelligibility scores as a function of noise level are studied for face-to-face,
sound-powered-phone, and amplified speech- (earphone and loudspeaker) communication condi-
tions. The speech-interference level (SIL) for octaves of noise centered at 500, 1000, &
2000 cps (0.5/1/2) is used as the measure of noise level. By using this noise measure, much
of the work in this field can be brought together and interpreted. It is noted that "noisy''
and F"very noisyr spaces are associated with SIL's such that "shouting' or "very loud" voice
levels (or 95 db speech levels) are required for conversations at 1.5 or 3 ft, and this is
the region where telephone conversations are judged to be "'difficult" or -'unsatisfactory".
All of these adverse noise conditions occur at the region where ear protection will aid in-
telligibility and at the boundary where ear protection ýhould be used to protect against
hearing losses. Where people must converse or communicate via some interior communication
device, 0.5/1/2 SIL's above 70 db should be avoided. At 0.5/l/2SIL's greater than 90 db, the
wearing of hearing protection should be made mandatory and every noiseproofing technique
(except a noise shield for the microphone) should he employed. At 0.5/1/2 SIL's above 100
db, every noiseproofing technique should be employed.
R 55

25,937
Campbell, R.A. FEEDBACK AND NOISE-SIGNAL DETECTION AT THREE PERFORMANCE LEVEI.S. J. Acoust.
Soc. Amer., March 1965, 11(3), 434-438. (Western Reserve University, Cleveland, Ohio).

The effect of the presence or absence of feedback, or immediate positive reinforcement,
was studied at 3 performance levels: 88%, 75%, & 62% correct. The BUDTIF (Block Up and Down,
Two-Interval--Forced-choice) experimental procedure was utilized. Signal-to-noise ratios
were varied in a 104-trial run (about 7 min.) so as to maintain the desired performance lev-
el. The noise was set to 35 db SL. I group of naive Ss was used; each S was presented I
of the 6 conditions of performance level and feedback for 5 consecutive runs. Another group
of experienced Ss was presented with all 6 conditions in each of 6 I-h sessions. Threshold
signal-to-noise ratios, intrarun variability of levels utilized, the time per run, and inter-
run variability were determined. No statistically significant and systematic effect of feed-
back was found.
R5

25,938
Harris, J.D. HEARING LOSS TREND CURVES AND THE DAMAGE-RISK CRITERION IN DIESEL-ENGINEROOM
PERSONNEL. J. Acoust. Soc. Amer., March 1965, 37(30), 444-452. (USN Submarine Medical
Center, Groton, Conn.).

Several hundred young men were given careful audlometry before beginning duty in noise of
105-110 db SPL at I or more of the octaves 300-600, 600-1200, 1200-2400 cps. These men were
then given the same audiometric examination at intervals up to 5 years. Less than 15% of ear
ears had permanent threshold shifts (PTS) of more than 20 db at any frequency. Trend curves
extrapolated over log time predict a median PTS of 8 db at 4 kc/sec for It years' exposure.
The PTS actually found was thus 20 db less than predicted by the ASA Z-24 Committee report;
the 4-kc/sec. TTS2 for an 8-h exposure to this noise was over 60 db; use of the 4-kc/sec.
TTS2 index would thus vastly overpredict both the actual PTS of 8 db and the Z-24 Committee
prediction of 22 db. Ear defenders as actually worn by this population reduce median PTS by
no more than 5 db. It is concluded that a damage-risk criterion of 100 db SPL at any of the
relevant octaves would be conservative, protecting at least 85% of young healthy ears from
PTS of over 20 db at any frequency.
R 16

25,939
Carter, N.L. EFFECT OF REPETITION RATE ON THE LOUDNESS OF TRIANGULAR TRANSIENTS. J. Acoust.
Soc. Amer., Feb. 1965, J_7(2), 308-312. (Commonwealth Acoustic Labs., Sydney, New South
Wales, Australia).

The loudness of triangular transients with 0.5 msec rise time and I msec duration is stud-
ied as a function of repetition rate in the range of repetition rates from I pps (pulse/set)
to 128 pps. It is found that for each doubling of the repetition rate a reduction of 3 db
in peak level of the transients is required to maintain equal loudness.
R 14

25,940
Loeb, M., Fletcher, J.L. & Benson, R.W. SOME PRELIMINARY STUDIES OF TEMPORARY THRESHOLD
SHIFT WITH AN ARC-DISCHARGE IMPULSE-NOISE GENERATOR. J. Acoust. Soc. Amer., Feb. 1965, 37(2),
313-318. (USA Medical Research Lab,, Fort Knox, Ky.).

Preliminary studies with an arc-discharge (spark-gap) impulse-noise generator produced
data not entirely in line with previous experiments (employing longer pulses) with respect
to the effects of variation of number and spacing of pulses and of preactivation of the
acoustic reflex on temporary threshold shift (TTS). Specifically, growth of TTS with number
of pulses was not linear but was less than logarithmic, and moderately loud sounds before
each pulse, presumably intense enough to activate the reflex, were ineffective in reducing
TTS. On the other hand, when an equal number of impulses were presented at a fast repeti-
tion rate, or when more intense activating stimuli were presented at a slow pulse-repetition
rate, less TTS was observed. The TTS observed was greatest at high frequencies, especially
at 6000 cps and above.
R 12

25,941
Toole, F.E. & Sayers, B.McA. LATERALIZATION JUDGMENTS AND THE NATURE OF BINAURAL ACOUSTIC
IMAGES. J. Acoust. Soc. Amer., Feb. 1965, 3(2), 319-324. (Electrical Engineering Dept.,
imperial College, London, England).

Lateralization-judgment trajectories with interaural time delay of acoustic images aris-
ing binaurally are reported for certain multicomponent signals such as multiple tones and
repetitive transients. It is shown that certain multiple sound images simultaneously per-
ceived may be independently lateralized and the characteristic judgment trajectories manip-
ulated predictably in various ways. With repetitive binaural transients, the dominant, im-
pulsive, image is shown to be accompanied by tonal images due to harmonics but it is argued
that the impulsive image does not arise as a synthesis of the harmonic tonal images. High-
and low-pitched impulsive images appear to be related to Individual acoustic transients and
apparently arise by virtue of neural activity in 2 different regions of the cochlea. 0
R 6
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25,942
Nieder. P.C. & Creelman, C.D. CENTRAL PERIODICITY PITCH. J. Acoust. Soc. Amer., Jan. 1965,

f7(I), 136-138. (Research Center, Subcommittee on Noise, Los Angeles, Calif.).

Perceptual phenomena are reported that are observed when interrupted noise is presented

to I ear and either correlated or uncorrelated continuous noise is presented contralaterally.

Also described are effects observed when the contralateral stimulus is also interrupted

noise. These and related results support the conclusion that there exists a central mechan-

ism for the perception of periodicity pitch and require that existing models of central

neutral processes of pitch perception and binaural fusion be modified.

R6

25,943
Guttman, N. BINUARAL INTERACTIONS OF THREE CLICKS. J. Acoust. Soc. Amer., Jan. 1965, 37(1),
145-150. (Bell Telephone Laboratories, Inc., Murray Hill, N.J.).

Listeners tracked the trajectories of auditory images produced by a group of 3 clicks, of
which 2 were temporally fixed in opposite ears and the 3rd ranged freely in time. The fixed
clicks were positioned in 3 time- and level-difference combinations to produce a centered
image. The results indicate that the temporally variable click interferes with the fixed-
clicks image when it leads or lags by as much as approximately 25 msec. The leading inter-
ference is plausible explained by monaural forward masking, but the lagging interference is
puzzling, partly because it seems inconsistent with results of other experiments in which the
2 fixed clicks are in I ear and the variable click is in the other. It was also found that
the variable click leading by 5 msec or less completely governs lateralization. It was con-
cluded that monaural forward masking obstructs determination of complex binaural interac-
tions.
R 14

25,944
House, A.S., Williams, C.E., Hecker, M.H.L. & Kryter, K.D. ARTICULATION-TESTING METHODS:
CONSONANTAL DIFFERENTIATION WITH A CLOSED-RESPONSE SET. J. Acoust. Soc. Amer., Jan. 1965,
32(I), 158-166. (Purdue University, Lafayette, Ind.).

The development and evaluation of a new speech-intelligibility test suitable for routine
use by operational personnel in determining the performance level of speech-communication
systems is described. The format used is similar to that described for a rhyme test but
makes use of a closed-response set. An experiment was performed to determine the general
reliability of the test materials when administered to US Air Force enlisted personnel under
a wide range of signal-to-noise ratios. Testing of 18 listeners over a period of 30 days
showed that repeated exposure to the materials did not change the levels of average response
in any appreciable way. Analysis of the responses to individual phonetic elements shows that
the test can be useful for diagnostic study as well as for over-all evaluation of communica-
tion systems. Talker differences that appeared during the experiment and the statistical
reliability and sensitivity of the materials are analyzed and discussed.
R 24

25,945
Thompson, L.W. & Thompson, Vaida D. COMPARISON OF EEG CHANGES IN LEARNING AND OVERLEARNING
OF NONSENSE SYLLABLES. Psychol. Rep., April 1965, 16(2), 339-344. (Medical Center, Duke
University, Durham, N.C.).

A comparison between EEG changes occurring during learning and overlearning of nonsense
syllables was made, with emphasis on activity related to occasional errors of well-learned
material. 17 college students learned 12 nonsense syllables by the serial anticipation
method, followed by 20 trials of overlearning. EEGs were recorded simultaneously and analy-
zed by a Burch Period Analyzer. Increased fast and decreased alpha activity were observed
during learning. During overlearning, tracings returned toward control levels. Activity
associated with errors during overlearning showed a marked increase in fast and decrease in
alpha comparable to the changes noted in earlier stages of learning. The data are discussed
in terms of the functional significance of the reticular system.
R 12

25,946
Butler, D.C. & Miller, N. "POWER TO REINFORCE" AS A DETERMINANT OF COMMUNICATION. Psvchol.
Rem., June 1965, L6(3)Part I, 705-709. (San Fernando Valley State College, Northbridge,
Calif. & Yale University, New Haven, Conn.).

"Power to reinforce" was defined as the conditional probability of completing an attempt
to reward another person and was manipulated by controlling the content of messages without
the knowledge of the sender. To explore its effects on communication, 5 different group
patterns of power were investigated. 5-man groups passed 100 messages at a fixed rate in a
Bavelas apparatus with all channels open. Ss were free only to choose to whom to send a
message. The source of messages received was identified by color. In all structures the
frequency of messages received increased monotonically with the receiver's power to rein-
force.
R 10

25,947
Stern, G.S., Lana, R.E. & Pauling, F.J. FEAR AROUSAL AND ORDER OF PRESENTATION OF PERSUASIVE

COMMUNICATIONS. Psvchol. Rep., June 1965, ]j(3)Part 1, 789-795. (Alfred University, Alfred,
N.Y.).

94 Ss were exposed to various combinations of fear-arousing and neutral communications
concerning the effects of smoking. Measures of anxiety and self-esteem were taken on all Ss
with the IPAT Self-analysis Form and the Janis and Field Personality Questionnaire, respec-
tively. Ss were then formed into high and low anxiety and self-esteem groups. Of 24 predic-
ted directions of opinion change, 23 were realized although only 11 were statistically
significant. These results were predicted from a fear-reduction interpretation of personal-
ity as affecting the susceptibility to persuasion in the situation where opposed communica-
tions on the same topic are utilized.
R8
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25,948
Rohrman, N.L. & Jahnke, J.C. EFFECT OF RECALL CONDITION PRESENTATION RATE AND RETENTION
INTERVAL ON SHORT-TERM MEMORY. Psycol. Rep., June 1965, L6(3)Part 1, 877-883. (Miami
University, Oxford, Ohio).

A total of 300 university students were presented a brief list of non-alphanumeric items
and instructed to recall immediately either the items (free recall, FR), the order in which
the items were presented (order recall, OR), or both (serial recall, SR). Presentation rate
and retention interval were additional experimental variables in Exp. I & II, respectively.
In both experiments significant differences in recall were found between FR conditions and
the remaining 2, which did not differ from each other. More items were recalled at the slow
than fast rate. Retention interval was not a significant variable. Results suggest that
retention will improve when order information is eliminated from recall (Brown, 1958), that
the recall of item and order information involve at least partially independent memory pro-
cesses, and that, while the recall of items may proceed independently of the recall of their
order, the converse is not true.

25,949
Karcum, E.R. & Coppage, E.W. SERIAL-POSITION CURVE OF VERBAL LEARNING AFTER PROLONGED
PRACTICE. Psychol. Rep., Oct. 1965, _17(2), 475-488. (College of William & Mary, Williams-
burg, Va.).

This study Investigated the effect of prolonged practice on the serial-position curve of
learning. 13 Ss learned to a criterion of 2 perfect recitations by the anticipation method
12 different serial lists of 10 nonsense syllables, I list being learned each day. The
hypothesis was that the skewness of the serial-position curve Is produced by the S's span
of immediate memory. The prediction was that an increase in the memory span due to practiceSwould cause an increase in the skewness of the serial-position curve, The skewness of the
serial-position curve did increase with practice as predicted, but internal relations In the
data implied a causal mechanism which was unrelated to memory span. Instead, Ss improved in
the use of a strategy which employed the first serial item as an anchor item for directing
learning.
R 17

25,950
Blumenfeld, W.S. PERCEIVED IMPORTANCE AND OBTAINABILITY OF CERTAIN VALUES ASSOCIATED WITH
NAVAL SERVICE. Psychol. Rep., Oct. 1965, I1.(2), 603-606. (USN Personnel Research Field
Activity, Bureau of Naval Personnel, San Diego, Calif.).

A personnel turnover hypothesis involving the congruity of values between the individual
and the institution was examined in 2 samples of reenlisted electronics personnel in the

- Navy. Each sample rated 10 values generally associated with naval service in terms of the
importance of the values to them and the obtainability of the values in the Navy. In both
samples, the ratings were highly reliable; and certain of the values were rated significantly
higher than others. In both samples, the relationship between perceived importance and ob-
tainability was essentially zero. The data neither refuted nor supported the original hypo-
thesis; methodological considerations were discussed.
-R 3

25,951 @ '
Driscoll, J.M. & Lanzetta, J.T. EFFECTS OF TWO SOURCES OF UNCERTAINTY IN DECISION MAKING.
Psychol. Rup., Oct. 1965, j2.(2), 635-648. (Dartmouth College, Hanover, N.H.).

The effects of variation in the stimulus and response uncertainty of a decision task on
the decision maker's subjective uncertainty, amount of information search, and information
processing were examined. Results indicated that: a) information search tended to continue
until I bit of stimulus and/or response uncertainty remained, independent of the level of
initial uncertainty; b) the higher the stimulus uncertainty of the decision task, the faster
S began seeking information; and c) subjective uncertainty increased with both stimulus and
response uncertainty. Unfortunately, the data precluded adequate examination of the possible
relationship between subjective uncertainty and search behavior, but the latency of search
was negatively correlated with the magnitude of subjective uncertainty across Ss, suggesting
that a more extensive examination of the motivational effects of subjective uncertainty
would be of value.

25,952
Brown, W.P. THE YERKES-DODSON LAW REPEALED. Psychol. Rep., Oct. 1965, 1W(2), 663-666.
(University of Aberdeen, Aberdeen Scotland).

The author Initially evaluates the evidence cited in support of the Yerkes-Dodson Law
which generally states that the optimum motivation for a learning task decreases with in-
creasing difficulty. He concludes that none of the experiments provide convincing evidence
of the validity of this generalization. (HEIAS)
R 12

25,953
Streufert, S., Clardy, M.A., Driver. M.J., Karlins, M., et al. A TACTICAL GAME FOR THE
ANALYSIS OF COMPLEX DECISION MAKING IN INDIVIDUALS AND GROUPS. Psyechol. Rep., Dec. 1965,
j1Z(3), 723-729. (Rutgers State University, New Brunswick, N.J.).

An experimental simulation is described as a prototype for research concerned with the
analysis of human information processing characteristics in complex environments. The method
employs a simulated war game environment which lends itself to the analysis of performance
and perceptual characteristics of individuals and social groups. Suggestion for procedures,
space requirements and measurement techniques are included.
R ID
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25',954

Jakobovits, L.A. REPETITION OF AUDITORILY PRESENTED INFORMATION. Psychol. Rev., Dec. 1965,

17(3), 785-786. (University of Illinois, Urbana, Ill.).

Independent groups of Ss received various amounts of repetition (2, 4, 8, & 16 presenta-

tions) of a message played back on a tape recorder. Half of the Ss had an intentional

listening set with respect to recall of information given in the message, and the other half

of the Ss had an incidental learning set. Recall scores indexed by 8 difficult and 8 easy

items of an objective questionnaire were subjected to analyses of variance which showed that

repetition does not automatically improve recall, but that the latter is a function of the

difficulty of the information given and the learning attitude of the listeners.

R2

25,955
Hawkins, C.K. & Lanzetta, J.T. UNCERTAINTY, IMPORTANCE, AND AROUSAL AS DETERMINANTS OF PRE-
DECISIONAL INFORMATION SEARCH. Psychol. Rep., Dec. 1965, 17(3), 791-800. (US Veterans
Administration Hospital, Perry Point, Md. & Dartmouth College, Hanover, N.H.).

Berlyne's conflict theory of ''epistenic curiosity" assumes information search to be elic-
ited by arousal resulting from response conflict, which in turn is a function of the uncer-
Sainty and "importance" of a choice. Several predictions derived from this formulation were
tested using a choice task in which uncertainty (number of alternatives) and importance
(value of outcomes) were manipulated and S's GSR was recorded. Results showed that: a)
neither variable influenced arousal; b) increasing the uncertainty component of conflict in-
creased search; increasing importance suppressed it; c) arousal did not increase before a
search response, but Ss whose general arousal levels were high searched more.
R 13

25,956
Sheppard, J.J. & Gross, J.F. SOME RELATIONSHIPS BETWEEN THE AVERAGE ENERGY OF THE QUANTA
IN A VISUAL STIMULUS AND THE COLOR RESPONSE. TT 66 60261, Rep. P 3230 I, Sept. 1965, 

2
7pp.

Rand Corporation, Santa Monica, Calif. (Trans]. from: Vision Research, 1965, 5, 361-377.
AD 626436)

It is shown that the ratio of the number of light quanta absorbed by the retina to the
absorbed light energy is an important parameter in the elaboration of colour information by
the visual sense. For this ratio, thus the number of quanta absorbed per unit of absorbed
energy, we have introduced the term "specific quantum number4' (SQN). By measuring the SQN
for various spectral regions we can show, on the basis of Grassmann's laws, that all light
stimuli which occupy the same locus in colour space, independently of their colour composi-
tion (metamers), also have equal SQN's. The colour loci, for equal SQN in the colour tri-
angle, lie along lines which coincide exactly with the tritanopic colour confusion Jines.
One component of the colour discriminating function of the visual sense derives from the
ability to gauge differences in the specific quantum number. With the help of a simple
model, we can qualitatively describe the dependency of opponent-colour experience upon re-
ceptor excitation.
R 11

25,957
Stern, R.M. EFFECTS OF CONTRAST IN STIMULATION ON GASTROINTESTINAL MOTILITY. Psychol. Rep.,
Feb. 1965, 16(l), 156-158. (Indiana University, Bloomington, Ind.).

The purpose of this study was to determine the effects of contrast in stimulation, or in
other words, the effects of the immediately preceding level of stimulation on the gastroin-
testinal response to a moderate level of stimulation. As was hypothesized, a change to a
moderate level of stimulation resulted in a decrease in g.i. motility for a group of 20 male
Ss who were responding at a high level to high stimulation, and an increase in level of
responding for another group of 20 male Ss who were responding at a previously low level to
low stimulation. For various autonomic measures there is an immediate reversal in relative
levOl of responding with change in level of stimulation, whereas for g.i. motility there is
a 2- to 3-min. increase in activity for both groups following any change in stimulation and
then a reversal in level of g.i. responding.
R3

25,958
Wolin, B.R., Weichel, Rosemarie, Terebinski, S.J. & Hansford, E.A. PERFORMANCE ON COMPLEXLY
PATTERNED BINARY EVENT SEQUENCES. Psvchol. Monoor., 1965, Z2(7), 1-18. ( System Development
Corporation, Santa Monica, Calif.).

Prediction behavior was studied in a context of complexly patterned binary sequences.
Sequences were generated from nonstationary, event-contingent, partially random sources. A
variable of major importance was the presence or absence of a displayed history of the last
8 events in the sequence. Evidence was found that people seek and find order to some degree
in the environment. The process by which order is sought and found is discussed. Briefly,
Ss do not attempt to analyze the sequence formally, but they respond to recurrent patterns.
Those sources where relations between events were important were much more difficult to
learn than were sheer frequency or location, and not relations, were important.
R 19

25,959
Schiff, W. PERCEPTION OF IMPENDING COLLISION. Psychol. Monour., 1965, 22(11), 1-26. (New
York City College, New York, N.Y.).

Theoretical issues and empirical evidence concerned with the perception and avoidance of
impending collision were discussed. A theoretical framework was developed, based on J.J.
Gibson's concepts of ecological optics and stimulus information. A series of experiments
was performed with invertebrate and vertebrate Ss; several stimulus variables were manipu-
lated, and several hypotheses derived from the theoretical framework were tested. It was
found that most animals respond avoidantly and directionally to the abstract visual stimulus
property of accelerated magnification of a dark form in the field of view, which specifies
the approach of an object and impending collision. Such behavior was found to be relatively
independent of shape and magnification rate (with some exceptions) and is apparently not a
product of associative learning in some species.
R 45
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25,960 -

Underwood, B.J. & Erlebacher, Adrienne H. STUDIES OF COUING IN VERBAL LEARNING. Psychol.
Monour., 1965, 21(13), 1-25. (Northwestern University, Evanston, Ill.).

6 experiments are reported in which free learning (FL) and paired-associate learning (PAL)
were examined with respect to the effects of coding of verbal units on learning. In 2 FL
experiments and 1 PAL experiment where response terms were manipulated, encoding of trigrams
to words produced a more meaningful unit. Such encoding was shown to influence learning
positively only if decoding was simple. Encoding of a stimulus term to a word was also
shown to influence learning positively, but such er.coding did not occur unless the possibil-
ities were easily perceived. Finally, an experiment demonstrated sound coding of response
terms, but the positive effect on transfer was small and limited to unmixed lists. We con-
cluded that coding systems: a) may influence learning positively if decoding is simple; b)
will produce only a small positive effect even under favorable conditions; c) may have no
positive effect even if used and may, under certain conditions, inhibit learning.
R 11

25,961
Novak, S. THE EFFECT OF ELECTROCUTANEOUS DIGITAL STIMULATION ON THE DETECTION OF SINGLE AND
DOUBLE FLASHES OF LIGHT. Psychol. Monoqr., 1965, 2(i5), 1-19. (Columbia University, New
York, N.Y.).

2 brief flashes separated by a dark interval were presented successisvely to the same
foveal locus of O's dark-adapted right eye. Stimulus values were chosen to obtain a report
of 2 events 8X of the time. A marked decrease in temporal resolution occurred when a brief
shock was delivered to O's ipsilateral hand 25 msec before either of the flashes. In addi-
tion, a similarly presented brief shock was found to lower the luminance required for abso-
lute threshold of a single flash. Based on this finding, a brightness enhancement "masking-'
hypothesis was advanced to explain the effect of the shock on the temporal resolution of the
flashes. Data from subsequent experiments were not consistent with this hypothesis. Addi-
tional experiments demonstrated that the amountof reduction in the temporal resolution of
the flashes was not a function of shock intensity. Other directions of explanation based on
signal detection theory and neurophysiological "alerting" data are examined and are also
found inadequate to encompass the present data.
R 15 . ...... ... .......... . . . .

25,962
Suedfeld, P. & Vernon, J. STRESS AND VERBAL ORIGINALITY IN SENSORY DEPRIVATION. Psychol.
Rec., Oct. 1965, 15(4), 567-570. (Rutgers University, New Brunswick, N.J. & Princeton Uni-
versity, Princeton, N.J.).

No relationship was found between degree of stress experienced by 14 sensory deprivation
Ss and changes in verbal originality. The consideration of previous research and of a pilot
study indicates that a curvilinear function may accurately describe the correlation between
originality and a greater range of stress levels.
R 14

25,963
Olson, R.S.,Diehm, D.F. & Elfner, L.F.-SOME FACTORS AFFECTING THE PERCEPTION OF VERTICALITY.
Psychol. Rec., Jan. 1965, 15(l), 51-55. (Kent State University, Kent, Uhio)..-.'-.--...

An experiment was performed to assess the effects of practice, set, sex and familiarity
with the apparatus on the perception of verticality. The Ss were 50 men and 50 women, all
undergraduates. A miniaturized rod and frame apparatus was used to obtain measures of error
in the judgment of verticality. The experimental conditions were: a) nospecial instruc-
tions; b) familiarization with the apparatus before testing; c) instructions to induce set;
d) practice sessions then testing; and e) set plus practfice. Women produced more errors than
men (p<.O). Even with practice this difference is significant (p<.05). Practice was the
only other significant effect, with no interactions. An analysis of the practice sessions
suggested that improvement was inhibited by the S's gradual adaptation to the "reality" of
the tilted frame.
R 10

25,964
Kihler, W. UNSOLVED PROBLEMS IN THE FIELD OF FIGURAL AFTER-EFFECTS. Psychol. Rec., Jan.
1965, jj(i), 63-83. (Darthmouth College, Hanover, N.H.).

The theory of figural after-effects developed by Wallach and K~bler is not always clearly
understood. After a short description of the theory, some errors found in recent publica-
tions are therefore briefly corrected. Since this discussion shows that some aspects of the
theory have so far not been formulated in sufficiently explicit terms, an improved presenta-
tion is then given, and used in the explanation of particularly important experimental find-
ings. A list of facts to which the theory cannot yet be applied is added.
R 40

25,965
Hardesty, B. & Bevan, W. RESPONSE LATENCY AS A FUNCTION OF THE TEMPORAL PATTERN OF STIMULA-
TION. Psychol. Rec., July 1965, 15(3), 385-392. (Kansas State University, Manhattan, Kan.).

A set of 3 experiments, involving a total of 360 Ss, explored the relation between re-
sponse latency in a simple vigilance task and the temporal pattern of stimuli presented for
detection. The experimental paradigm was the one devised by Mowre'r for his studies of the
central locus of set. The data indicated response latency to vary as a function of the dif-
ference between the duration of the inmediately preceding interstimulus interval and the
average interstimulus interval used in the experimental order of presentation. This latter
value is viewed as an internal referent similar to the adaptation level found to function in
sensory judgments. Following Adaptation Level Theory the mean was determined to be the best
estimate of this average.
R9
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25,966
Zelkind, I. & Spilka, B. SOME TIME PERSPECTIVE--TIME PERCEPTION RELATIONSHIPS. Psychol.
,Rec., July 1965, 15(3), 417-421. (University of Denver, Denver, Colo.).

This study represents an effort to relate two aspects of the psychological study of time
previously treated as independent. 154 Ss judged the temporal length of a series of short
1000 cps signals. Time perception scores, the number of overestimations minus the number of
accurate judgments and underestimations, were obtained over 26 trials. These measures were
then correlated with the scores obtained on 5 scales of time perspective. The extension,
density, directionality, coherence, and valence of future time were thus assessed. 3 of the
5 perspective scales correlated positively with overestimation of the time intervals, sup-
porting the hypothesis that time perception overestimation would relate to future time per-
spectives.
R 13

25,967
McGavren, Musetta. MEMORY OF BRIEF AUDITORY DURATIONS IN COMPARISON DISCRIMINATIONS.
Psychol. Rec., April 1965, 1j(2), 249-260. (Neurosensory Center & Psychology Dept., State
University of Iowa, Ames, Iowa).

The effect of varying intervals of delay between the presentation of a standard and a
comparison auditory stimulus was investigated. The hypothesis that an optimal interval for
making comparison judgments would have to be long enough to allow identification of the first
stimulus was supported. Ss who performed most poorly tended to require a longer intra-pair
interval for their optimal performance than did the group as a whole. Appreciably more
errors were made by Ss when the comparison stimuli appeared first in the pair than when the
standard stimulus was presented first. It was suggested that whatever had been remembered
when the standard duration appeared first could be retained over an interval at least 12000
msec. in length and allow optimal comparison judgments of the two tones while no such
"memory" for the comparison stimuli could be retained beyond the optimal interval of 1500
msec. The mechanism for this 'memory" does not appear to be dependent upon rehearsal of the
stimuli nor upon frequency of experience with them. No definitive support for a short-term
storage mechanism is evident in these data. Suggestions were made as to which variables
might be most useful in comparative studies of normal and brain-damaged Ss.
R8

25,968
Madison, H.L. & Goodrich, G.L. COMPUTER PREPARATION OF EXPERIMENTAL DATA SHEETS. Psychol.
Rec., April 1965, j5(2), 297-298. -(University of Wisconsin, Milwaukee, Wisc.).

The use of electronic digital computers for the preparation of data or tally sheets
requiring the listing of random sequences of reinforcing or other experimental events is
described. Error-free lists of random experimental events may be obtained quickly with a
computer, printed in a form appropriate for E to record S's responses, at a considerable
saving of E's time.
R2

25,969
MacKay, D.M. VISUAL NOISE AS A TOOL OF RESEARCH. J. gen. Psvchol., April 1965, 72(Second
Half), 181-197. (Communication Dept., University of Keele, Staffordshire, England).

The maln purpose of this paper is to illustrate the usefulness of static and dynamic noise
in revealing anomalies of visual-information processing. The following topics are discussed:
I. Static visual noise: a) visual anomalies; b) linearity. II. Spatiotemporal dynamic noise:
a) distinction between foveal and peripheral fields; b) monocular vs binocular viewing; c)
effect of intensity; d) steady illumination in I eye; e) blank flashes; f) aftereffects of
visual motion. I1l. Restriction of field: a) the frame-adhesion effect; b) effects of reti-
nal-image displacement; c) other effects of frame motion; d) aftereffects of field occlusion;
e) the omega effect. IV. Effects of patterned fields: a) complementary images; b) effects of
a "pause" in noise; c) phi-effect with parallel linear patterns. V. Implications of the
above. (HEIAS)
R 25

25,970
Smith, G.C. & Mauch, H.A. THE DEVELOPMENT OF A READING MACHINE FOR THE BLIND. Contract V
1O05M 1943, June 1965, 41pp. Mauch Laboratories, Incorporated, Dayton, Ohio. (AD 470833)

This report discusses progress on the development of a personal type reading machine for
the blind. The most advanced personal type reading machine being developed by Mauch Labor-
atories provides the blind user with a "spelled speech" equivalent for each upper and lower
case letter or ligature scanned by a hand held optical probe. The character recognition
technique recognizes most popular type fonts with moderate accuracy (90-95%) and speed (80-
90 words per min) by using a special arrangement of photoconductors to gather information on
letter features. The development of the hand held probe for this machine has resulted in a
family of direct translation reading aids which are pocket sized and battery operated and
may be used independently for low speed reading. These are the Visotactor A which may be
used for recognition also, the Visotactor B, and Multicolumn Visotactor which are "tactile
optophones"r with one or more columns of photocells and associated stimulators, and the Viso-
toner which is a 9 tone self-contained optophone. One or more operating prototypes of each
device (except the Multicolumn Visotactor which is still experimental) were completed.

25,971
Houston, J.P., Garskof, B.E. & Silber, D.E. THE INFORMATIONAL BASIS OF JUDGED COMPLEXITY.
J. gen. Psychol., April 1965, 2i(Second Half), 277-284. (Psychology Dept., University of
Michigan, Ann Arbor, Mich.).

The present study was designed to test the hypothesis that stimulus redundancy is an im-
portant determinant of judgments of stimulus complexity, and that the amount of physical
change occurring within a stimulus is unrelated to its judged complexity. 36 Ss judged the
complexity of strips of black and white squares, which varied systematically in terms of the
2 independent variables. The results indicate that both variables influence significantly
judgments of stimulus complexity. Redundancy accounts for the greater portion of the vari-
ance. With I set of stimuli, a significant interaction between the effects of redundancy
and change was found. It was suggested that these results have implications for the study
of curiosity, exploratory, and manipulative behavior.
R8
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25,972
Shelly, M.W. & Shelly, Carolyn H. A STATISTICAL TREATMENT OF JUDGMENTS OF CURVE PROPERTIES.
J. gen. Psychol., April 1965, Z2(Second Half), 327-337. (USN Office of Naval Research, Wash-
ington, D.C.).

An experiment was conducted in which it.was assumed that, in the perception of curves,
certain parts of the curve receive more attention than others and that this tendency, in-
terpreted as a sampling distribution, influences judgments concerning the average height of
a curve. 3 test curves were used to determine how well hypothesized sampling distributions
could predict the average judged height of the curve. 26 Ss were used. The photographed
stimuli on a strip film were projected onto a screen in front of the Ss. In the projected
image, I unit equalled about 3 in. The Ss were asked to estimate the average height of the
curves to within 1/4 of a unit. Specifically, it was predicted that those portions of the
figures sampled most heavily are those where the figure gives the appearance of greatest
changes in contour. In general, these predictions are supported by the results obtained, but
the quantitative predictions are not as accurate as desired. These errors in prediction may
have been caused through the use of linear distribution functions or through treating the
sampling on the 2 halves of a curve as independent.
R 14

25,973
Hadden, J.W. AN EXPLORATORY EXPERIMENT INTO THE PHYSIOLOGICAL BASIS OF SOUR TASTE. J. ten.
Psvchol., Oct. 1965, fl(Second Half), 307-316. (College of Physicians & Surgeons, Columbia
University, New York, N.Y.).

To gain insight into the physiological basis of sour taste, a new gustometer compact (sa-
liva-free and simple to apply) was devised; and 2 experiments were performed in which taste
and nontaste areas of the tongue were compared in terms of reactivity to hydrochloric acid:
a) In the first experiment, acid stimuli were applied to the side and top of tongue, and H+
ion loss into the tissue was measured. Loss occurred which was dependent on stimulus con-
centration and duration, but not on location; b) In the second experiment, acid stimuli were
applied to the same areas, then a shift in equilibrium was induced, and return of H+ ions
from the tissue was measured. Return occurred which was dependent on stimulus concentration,
location, and duration. The top of the tongue returned more ions than did the taste-sensi-
tive side; c) The results were analyzed in terms of a diffusion model. It was found that
loss occurs at a rate 100 times faster than by simple diffusion. A reaction factor that
includes both intracellular and extracellular processes can be defined to account for the
facilitation of loss. The magnitude of return differences necessarily defines intracellular
processes as the agents responsible for this difference; d) It is concluded that the location
differences in return are the result of firmer intracellular binding and that such binding
may be involved in the taste process.
R9

25,974
Sweeney, D.R. THE EFFECT OF ANALGESIC AGENTS UPON THE LATENCY OF PRICKING PAIN. J. men.
Psvchol., July 1965, fl(First Half), 13-19. (USA Research Institute of Environmental Medi-
cine, Natick, Mass.).

2 dosage levels (32 and 56 mg) of codeine and dextro propoxyphene hydrochloride (Darvon)
were administered, along with placebos, in a double-blind, randomized-conditions design, to
4 subjects trained to report accurately the latency of the pricking-pain sensation. Measure-
ments were taken on a group of 22 spots placed on the volar surfaces of the forearms and each
stimulated only once in a session and on one spot that was stimulated every 5 min. in a ses-
sion. No analysis of these data supported a conclusion that the analgesics produced signi-
ficant effects. The accuracy with which Ss were able to identify drug sessions by means of
experienced side effects was generally low. The data showed that frequent stimulation of the
same skin area led to a highly significant elevation in latency of the pricking-pain sensa-
tion. Without proper controls, such an effect could be interpreted as a result of analgesia
produced by drugs.
R I0

25,975
Chapanis, A. 'WORDS, WORDS, WORDS." Hum. Factors, Feb. 1965, Z(I), 1-17. (Psychology
Dept., Johns Hopkins University, Baltimore, Md.).

The aim of this paper is to call to attention a very large and important area of human
factors engineering that is almost entirely neglected. This area consists of the language
and the words that are attached to the tools, machines, systems, and operations with which
human factors engineers ate concerned. Examples, illustrations, and data are cited to show
that changes in the words used in man-machine systems may produce greater improvements in
performance than human engineering changes in the machine itself. Arguments are made that
this province--the language and words of machines--is properly the concern of the human fac-
tors engineer, and not of the grammarian, linguist, or the communication theorist. The paper
concludes with an outline of some of the kinds of work that needs to be done to fill these
important gaps in our knowledge and technology.

25,976
Fleishman, E.A. THE PREDICTION OF TOTAL TASK PERFORMANCE FROM PRIOR PRACTICE ON TASK COM-
PONENTS. Hum. Factors, Feb. 1965, Z(1), 18-27. (American Institutes for Research, Wash-
ington, D.C.).

204 Ss practiced the components of a complex multidimensional compensatory pursuit task,
singly and In combination. These components involved discrete display-control relationships.
The total task, which was practiced last, requires an integration of these components; that
is, the S must operate the multiple controls in order to minimize error indications on all
displays simultaneously. The problems investigated were: a) the extent to which performance
on task components, individually practiced, is predictive of subsequent total task perfor-
mance; b) the extent to which practice on combinations of components is predictive of total
task performance; c) the interrelationships among component performances; and d) the relative
contribution of various component performances to total and subtask performances. The res
suiting correlational and multiple correlational analyses provide some tentative principles
of part-whole task relationships relevant to the understanding of skilled performance.
R 12
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25,977
Rappaport, M. INCREASING VOICE COMMUNICATION CHANNELS USING MAN'S BINAURAL LISTENING CAP-
ACITY. Hum. Factors, Feb. 1965, j(I), 28-37. (Agnews State Hospital, San Jose, Calif.).

Sending voice messages over pairs of channels makes available more channels for communica-
tion than would be possible if channels were used in a conventional manner and only I mes-
sage was sent over I channel. Although this means that all channels under the dual channel
system must carry several messages simultaneously, it is shown that for Ss wearing earphones,
message intelligibility remains remarkable higher than if the same number of messages are
sentover a single channel. The superiority of the dual channel method is attributed pri-
miarilyto the unique capability of the human ear-brain system tp perceive diotic signals as
being located in the center of the head while all dichotic signals are perceived as being off
to the side of the head. Where 7 voices are talking simultaneously intelligibility of mes-
sages under the dual channel method of transmission is about 94% as compared to 11% under the
single channel method. Practical implications of these findings for a number of military
and civilian communication situations are discussed.
R8

25,978
Thorpe, C.E. & Rowland, G.E. THE EFFECT OF ''NATURAL" GROUPING OF NUMERALS ON SHORT TERM
MEMORY. Hum. Factors, Feb. 1965, 1(1), 38-44. (Bell Telephone Laboratories, Inc., Holmdel,
N.J.:& Rowland & Company, Inc., Haddonfield, N.J.).

When individuals undertake to memorize long sequences of items, they show a strong ten-
dency to break the sequences into smaller subgroups. This type of spontaneous grouping can
be called "rnatural" grouping. 12 Ss were used. There were 6 experimental conditions as
follows: 7-digit sequence, 8-digit sequence and 9-digit sequence with unlimited time to mem-
orize and the same sequences with a limited time to memorize. This report reveals that cer-
tain specific grouping patterns are spontaneously utilized significantly more often than
others for various particular sequence lengths. Furthermore, those persons who employ these"lrnatural'' grouping patterns obtain significantly better recall results. The most ''natural''
subgroup size was found to be 3 digits with 2 digits being the next most -'natural". These
findings should be useful for any application in which number codes are used (telephone
numbers, license plates, stock numbers, etc.).
R 11

25,979
Soliday, S.M. & Schohan, B. TASK LOADING OF PILOTS IN SIMULATED LOW-ALTITUDE HIGH-SPEED
FLIGHT. Hum. Factors, Feb. 1965, 2(1), 45-53. (Human Factors Group, North American Aviation
Inc., Columbus, Ohio).

Experienced pilots flew simulated LAHS terrain-following missions under varying conditions
of airspeed, type of terrain, navigation task loading, and emergency task loading. All
flights were made under simulated medium-heavy turbulence conditions and all lasted I hr.
System performance measurements were continually recorded, and pilot reaction times were mea-
sured in several situations during the flights. Average altitude maintained throughout the
flights did not vary with any of the experimental conditions, but the pilots always flew too
high going up terrain slopes and too low going down them. Deviations about the required
clearance altitude increased with increasing airspeed and with increasing steepness of slopes
but were unaffected by navigation or emergency task procedures. Heading maintenance was
equally good under all experimental conditions. Pilots' reaction times did not change under
the different experimental conditions, indicating that they were equally alert and could per-form physical and mental tasks equally well under all conditions. There was no evidence of

fatigue under any condition.
R8

25,980
Lincoln, R.S. & Cahill, H.E. DETECTING OUT-OF-TOLERANCE CONDITIONS WITH METER AND DIGITAL
DISPLAYS. Hum. Factors, Feb. 1965, Z(1), 54-62. (Missiles & Space Company, Lockheed Air-
craft Corp., Sunnyvale, Calif.).

4 experiments were conducted to determine the relative effectiveness of meter and digital
displays currently used for checking the status of a missile's hydraulic control system. In
all experiments, information was provided either on a configuration of 4 digital displays or
on a similar configuration of 4 panel meters. The Ss' task was to determine the class of
information being displayed (attitude response) and the condition of the hydraulic system
with respect to established tolerance limits (tolerance response). The main conclusions
were: a) the tolerance response was performed significantly faster with the digital displays;
b) error rates for the 2 display panels were essentially equivalent on both the attitude and
tolerance responses; c) Ss made significantly more errors in reporting an "in tolerance" con-
dition when the display was "out-of-tolerance" than they made in reporting an "out-of-tole-
rance" condition when the display was 'in tolerance." This bias was independent of the Ss'
previous level of experience on similar tasks.
R3

25,981
Clark, H.J. SPACE RENDEZVOUS USING VISUAL CUES ONLY. Hum. Factors, Feb. 1965, 2(1), 63-70.
(USAF Aerospace Medical Research Labs., AFSC, Wright-Patterson AFB, Ohio).

7 trained Ss flew simulated short range coplanar orbital rendezvous maneuvers, using di-
rect visual cues only. 2 rendezvous techniques were compared: line-of-sight and trajectory.
In the former, the S could control up-down and fore-aft thrust only; in the latter, he could,
in addition, control pitch. Using either technique, all Ss were able to maneuver success-
fully to a position 100 ft directly in front of the target at a terminal velocity of less
than 5 ft/sec. Significantly less fuel was expended in performing the trajectory maneuver.
The principal man-machine performance factors in the line-of-sight maneuver were tentatively
described as the ability to conserve fuel used for longitudinal and vertical translation, the
ability to conserve mission time, and the ability to proficiently close with the target. The
principal factors for the trajectory maneuver were tentatively described as the ability to
conserve fuel for longitudinal translation, the ability to conserve mission time, the ability
to effectively apply longitudinal thrusts and conserve fuel used for vertical translation,
and the ability to match the trajectory path of a minimum fuel two impulse maneuver.
R6
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25,982
Braunstein, M.L., Been, R.T. & Piazza, M.H. A RATING SCALE FOR DAMAGE EVALUATION. Hum.

Factors, Feb. 1965, Z(M), 71-73. (Aviation Safety Engineering & Research Div., Flight Safety

Foundation, Inc., Phoenix, Ariz.).

Accurate evaluation of the structural damage to an aircraft resulting from an accident is

a necessary prerequisite to research relating aircraft damage to occupant injury. Damage

evaluation cannot be related to a readily identifiable set of physical variables, but is

highly dependent on the judgment of the individual 0. The present study explores a means of

standardizing these judgments, to provide more uniform evaluations for use in statistical

analyses. An aircraft damage scale was constructed from a set of photographs of accident-

involved aircraft by the Method of Equal Appearing Intervals. An experimental evaluation of

the scale demonstrated its usefulness in increasing the reliability and accuracy of aircraft

damage evaluations made from photographs. Other applications of this scaling technique are

discussed.
R 10

25,983
Thackray, R.I. CORRELATES OF REACTION TIME TO STARTLE. Hum. Factors, Feb. 1965, Z(i),
74-8o. (Experimental Psychiatry Institute, Pennsylvania Hospital, Philadelphia, Penn.).

The present study was concerned with behavioral and physiological correlates of response
time to high intensity, "unexpectedrr auditory stimuli. Stimuli consisted of an initial 120
db startle tone followed by a series of 50 tones of 75 db and a final 120 db startle tone.
25 Ss responded by moving a control stick as rapidly as possible to the onset of each tone.
Continuous recordings of heart rate and skin resistance were taken. Autonomic reactivity to
the first intense stimulus was found to be positively correlated with response latency, while
response time to the final intense stimulus suggests a negative relationship to autonomic
levels and reactivity. The primary effect of the second high intensity tone was to signifi-
cantly exaggerate pre-existing differences between individuals in their reaction time to the
preceding moderate intensity stimuli. Possible relationships of this differential stress re-
sponse to concepts of excitation and inhibition are briefly discusses.
R I1

25,984
Warrick, M.J., Kibler, A.W. & Topmiler, D.A. RESPONSE TIME TO UNEXPECTED STIMULI. Hum.
Factors, Feb. 1965, Z(I), 81-86. (USAF Aerospace Medical Research Labs., AFSC, Wright-Pat-
terson AFB, Ohio).

Secretaries, while typing, responded to the sounding of a buzzer by reaching to and
pressing a button located to the left of their typewriters. The buzzer was sounded without
forewarning at Irregular intervals, once or twice a week, over a period of 6 months. The
data were analyzed by 4 week periods (5 Ss, 6 responses per S). The response latencies de-
creased systematically over the 6-month period. During the final 4 weeks 90/ of the response
latencies were greater than .51 sec., 50% greater than .61 sec., and 10% greater than .82
sec. Under comparative control conditions, when the Ss were alerted to the stimuli, the re-
sponses were .l-.14 sec. faster.

25,985

Kibler, AW. THE RELEVANCE OF VIGILANCE RESEARCH TO AEROSPACE MONITORING TASKS. Hum.
Factors, April 1965, 2(2), 93-99. (USAF Behavioral Sciences Lab., AFSC, Wright-Patterson
AFB, Ohio).

The basic task dynamics of classical vigilance research are outlined and compared with
those of representative contemporary monitoring tasks. It is argued that, while monitoring
functions are increasing in modern technology, those particular functions on which the class-
ical vigilance research paradigm is based are declining. The task characteristics which
appear to be changing in contemporary monitoring can be summarized as follows: a) the weak,
brief duration signals as typically employed in laboratory vigilance studies are rarely en-
countered in applied monitoring tasks; b) the human monitor typically is required to keep
watch over multiple information sources, and frequently more than 1 type of target or infor-
mation class is the object of his vigil; c) the signals are often complex and multi-dimen-
sional rather than simple and unidimensional events such as those typically employed in lab-
oratory studies; d) in most monitoring tasks, determining the appropriate response to a sig-
nal event entails a decision process much more complex than those required in laboratory
vigilance studies. Situations which at one time may have required a simple well defined re-
sponse to an unambiguous signal can be, and often are, accomplished entirely by machines.
The difficulty of generalizing from simple laboratory vigilance tasks to the generally more
complex applied monitoring functions is discussed. It is suggested that the results of
classical vigilance research may not be particularly germane to contemporary monitoring prob-
lems. Recommendations for future research are given.
R 12

25,986
Zuercher, J.D. THE EFFECTS OF EXTRANEOUS STIMULATION ON VIGILANCE. Hum. Factors, April 1965,
7.(2), 101-105. (Psychology Dept., Marquette University, Milwaukee, Wisc.).

The influence of extraneous stimulation on vigilance performance was investigated by the

method of repeated threshold measurement. During part of a 48-min. vigil Ss were required to
stand, stretch, and breathe deeply under I condition and to converse with the experimenter
during another condition. Performance during the continuing watch improved under both condi-

tions. The results suggest that complex external and internal stimulation can eliminate
vigilance decrement in accord with the arousal hypothesis. Since these 2 cources of activitX
conversation and exercise, are often readily available to those engaged in monotonous detec-
tion tasks, the results also have practical importance. An attempt was made to avoid con-
founding effects of exercise on conversation with the effects of rest from the vigilance
task.
R 20
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25,987
Jerison N.J., Pickett, R.M. 0 Stenson, H.H. THE ELICITED OBSERVING RATE AND DECISION PRO-
CESSES IN VGLANCE. Mium. Factors, April' 1965; Z(2), 107-128. (Behavior Research Lab.,
Antioch College, Yellow Springs, Ohio).

Os detected many more of a fixed number of signals when these were among stimuli presented
at 5 per min. than when these were among stimuli presented at 30 or 60 per min. The effect,
which is associated with either the signal probability or the nonsignal stimulus density, is
analyzed with conventional measures and with measures from the theory of signal detectability
(TSD). The TSD measures were used to define several possible modes of observing, and the
model of vigilancebased on decisions about observing could then be related to decision pro-
cesses in detection performance as considered by TSD. If a single measure of the probability
of alert observing is required, the best one is the percentage of detections of the readily
detectable signal of the vigilance task.- However,-the TSD analysis suggested various dif-
ferent 'rmixes" of modes of observing for the subgroups in this experiment, and these mixes
could be specified with the help of heuristic models relating performance measures to the
probability of observing.
R 16

25,988
OIHanlon, J., Jr., Schmidt, A.E0 &,Baker, C.H. SONAR DOPPLER DISCRIMINATION AND THE EFFECT
OF A VISUAL ALERTNESS INDICATOR UPON DETECTION OF AUDITORY SONAR SIGNALS IN A SONAR WATCH.
H1um. Factors, April 1965, Z(2), 129-139. (Human Factors Research, Incorporated, Santa Barb-
ara, Calif.).

- Research reported nearly 20 yrs. ago concluded that th ability to make auditory pitch
discriminations is impaired in some Ss by prolonged listening to sonar returns. As a special
type of pitch discrimination, discrimination of doppler is of importance in classifying
sonar signals, an experiment was performed to determineewhether or not listening to sonar re-
turns for 90 min. impairs 'the ability to disbrimnnate doppler. 32 Ss participated in the
experiment. II dopp]ered signalswere employed, ranging in 5-cycle steps from 775 to 825
cps, i~e., th II frequencies, 1 per item, were 775, 780- 785, 790, 795 (down doppler), 800
(no doppler), and 805, 810, 815, 820, 825 cps (up-doppler), and each was presented 4 times in
a random order. The result was a testing consisting of 44 items. All Ss undertook the dop-
pler test 4 times, before (pre-watch) and after (post-watch) their main watch under I experi-
mental condition and before and after their second main watch under the other experimental
condition. No impairment was found. -A second aim of this experiment was to evaluate the
effectiveness of an alertness indicator when listening for sonar signals. With the indicator
16% more signals were detected than without it. -"..

R II

25,989 " - .. ...- - -... .. . .
McGrath J.J. PERFORMANCE SHARING IN AN AUDIO-VISUAL VIGILANCE TASK. Hum. Factors, April
1965, Z(2), 141-153. (Human Factors Research, Incorporated, Los Angeles, Calif.).

The phenomenon of performance sharing, discovered in.-an earlier experiment, was verified
-in the present one,-and attributed to differences in signal detectability when 2 vigilance
tasks are perfornmed concurrently. Each of 23 Ss stood 6 90 min. watches, 2 on each of the
tasks (auditory only, visual only and: audio-visual) in counter-balanced order. The Ss in
Group I (11) were given easy auditory signals and difficult visual signals; the Ss in Group
II (12) were given- easy visual signals and difficult auditory signals. Each S received a
different signal schedule on each of his 6 watches. Within each schedule the intersignal
intervals ranged from 9 to 300 sec.; and the distribution of intersignal intervals was rec-
tangular. Performance on a vigilance display presenting easily detectable signals was shown
to be enhanced by requiring the 0 to monitor simultaneously another display, presenting dif-
ficult signals via a different sensory modality. Several theoretical approaches to the ex-
planation of the phenomenon are discussed, and implications for display design and research
are suggested.
R 16

25,99
Broadbent, D.E. & Gregory, Margaret. EFFECTS OF NOISE AND OF SIGNAL RATE UPON VIGILANCE
ANALYSED BY MEANS OF DECISION THEORY. Hum. Factors, -April 1965, Z(2), 155-162. (Applied
Psychology Research Unit,.NRC,,Cambridge, England). - ,

-A vigilance task was performed in Which regular flashes of light were monitored for an
occasional flash of greater brightness. Following every flash-a decision of signal present,
signal absent, or doubtful had to be recorded. 2rsepareite groups received high and low sig-
nal rates with a variety of the task in which the flashes occurred only on I lamp; another
group received a highsignal rate divided between 3 simultaneously flashing lights. An

,analysis in terms of decision theory showed that detrimental changes'during the watch period
were entirely attributable to movement of the Sns criterion for reporting a signal: his sen-
sitivity to the signals if'anything improved durin 9 the work period. In addition, criterion
changes in the presence of intense noise occurred at high signal frequenncies, even when only
I source of information was involved: thus showing that division of attention between dif-
ferent sources is not essential for harmful effects of noise. in addition, criteria under
quiet conditions were different at different signal rates.
R 14

25,991
Montague, W.E., Webber, C.E. & Adams, J.A. THE EFFECTS OF SIGNAL RATE AND RESPONSE COMPLEX-

ITY ON EIGHTEEN HOURS OF VISUAL MONITORING. Hum. Factors, April 1965, 2(2), 163-172. (Un-
iversity of Illinois, Urbana, I1l.). - -

Ss monitored a complex display connposed of 3 rows of 4 digital display boxes each contain-
ing a constant reference number. A change in the number lasting 6 sec. was the signal to be
detected. Signals occurred for different groups of Ss at rates of either16 or 64 per hr.

-Response complexity was varied by having some Ss merely report the change while others eval-
uated the size of the change. 4 groups of 15 Ss received a different combination of rate
and complexity. -Neither rate nor complexity influenced performance. All groups showed sig-
nificant vigilance decrement during the session. The magnitude of the decrement was rela-
tively trivial, however, and in substantial agreement with other studies. In complex tasks
man seems to be an adequate monitor over rather extended time periods.
R 24 -
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25,992
Sergeant, R.L. EXAMINATION OF NOISE LEVELS FROM SUBMARINE PRAIRIE/MASKER INSTALLATIONS.
BuMed Proj. MROO5.14 1200 2.06, Memo. Rep. 65 10, July 1965, 4pp. USN Medical Research Lab.,
New London Submarine Base, Groton, Conn. (AD 470649)

The problem here was to determine the effects on human listeners of the Submarine PRAIRIE/
MASKER system noise. On USS BANG (SS385) the airborne noise of the PRAIRIE/MASKER system
was measured with an octave-band sound level meter, and found to exceed the Damage Risk Cri-
terion of the Bureau of Medicine and Surgery's Hearing Conservation Program. The noise will
also seriously interfere with speech reception, and will cause a slight transient decrease
in hearing acuity if listened to for more than a few min. in submarine compartments where
this system is installed the personnel exposed should have the benefit of the Navy's Hearing
Conservation Program. A similar sound survey should be performed on USS SALMON or USS COB-
BLER, where the mounting is in a different compartment than on USS BANG.

25,993
Simon, C.W. RAPID ACQUISITION OF RADAR TARGETS FROM MOVING AND STATIC DISPLAYS. Hum. Fac-
tors, June 1965, 2(3), 185-205. (Systems Development Corporation, Santa Monica, Calif.).

Aerial-reconnaissance radar imagery can be presented to an 0 for near-real time interpre-
tation in 2 ways: as a continuously moving display or in discrete, static steps. Both were
studied in a laboratory experiment designed to determine their effect on the probability and
speed of target acquisition. The results indicated: a) no significant differences in the
number of real or false targets acquired; b) significantly less time required to find a tar-
get on the moving display; and c) the time difference increased as targets became more dif-
ficult to recognize and as the available observation time increased. The relevance of this
study for equipment design considerations and the generality of the results to other near-
real-time reconnaissance missions are discussed. It is concluded that even among a wide
variety of conditions not included in this study, where targets are of simple, well-defined
patterns capable of recognition with little study, the moving presentation mode--in balance--
will result in better target acquisition performance.
R7

25,994
Monty, R.A. & Ruby, W.J. EFFECTS OF ADDED WORK LOAD ON COMPENSATORY TRACKING FOR MAXIMUM
TERRAIN FOLLOWING. Hum. Factors, June 1965, Z(3), 207-214. (USA Human Engineering Labs.,
Aberdeen Proving Ground Md. & Engineering & Research Staff, Ford Motor Company, Dearborn,
Mich.).

The relative merits of presenting each of 2 command signals (me, the elevator deflection
angle, and /q, the aircraft flight-vector angle) on a compensatory display for manual con-
trol of a simulated aircraft on a terrain-following mission were examined. 24 Ss, each with
previous piloting experience, were used in the experiment. The Ss were randomly assigned to
2 groups of 12 each, I group corresponding to each of the 2 command signals. Within these 2
groups, the performance of all Ss was examined with both one-axis (longitudinal control)
and two-axis (longitudinal plus azimuth control with bank angle) tracking in combination with
the level of additional work load (no work load, or no needle deflection, light work load
represented by an average of 6 meter deflections per min., and heavy work load represented
by an average of 15 needle deflections per min.). In all cases, the ideal trajectory was
over moderately rough terrain and the aircraft velocity was 0.75 mach. It was found that im-
posing additional work loads on the pilot led to a greater decrement in tracking performance
with the-/ command than with the ge command. Further, the work load task itself was per-
formed w~th greater proficiency while tracking with the qe command. The apparent merits of
the ae command warrant further investigation.
R7

25,995
Wienke, R.E. & Steedman, W.C. APPARENT MOTION IN GEOMETRIC DEPTH. Hum. Factors, June 1965,

2(3), 215-218. (USAF Aerospace Medical Research Labs., AFSC; Wright-Patterson AFB, Ohio).

The ability to detect small excursions of apparent movement of a point light source was
investigated. Preliminary work Indicated that apparent motion in the frontal parallel plane
will be observed, under conditions in which the 2 stimuli are separated from each other in
depth, if the distance from the 0 to the stimuli is large with respect to the distance be-
tween the stimuli. If the 0 is off the optical axis, apparent motion will be induced; if
the 0 is lateral to the optical axis, the apparent motion will be horizontal. If the 0 is
above or below the optical axis, the apparent motion will be vertical. If the 0 is both
lateral to and above or below the optical axis, diagonal movement will be seen. Essentially
the movement will be seen on a 4 quadrant Cartesian coordinate system wherein the opti-
cal axis serves as the origin. It was hypothesized that a visual display which graphically
presents directional information might serve as a precision guidance device providing there
Is sufficient sensitivity to apparent motion. Apparent movement was achieved by alternately
presenting a point source in 2 different planes. The presentations, each lasting about 500
msec, had an overlap of approximately 8 msec. Using 7 Ss, the limen for apparent motion was
a stimulus separation of 43.9 mm, which is a visual angle of 1' 21". Possible application
of the effect in a highly precise visual guidance system is discussed in light of the re-
sults.
R 6

25,996
Chapanis, A. & Lockhead, G.R. A TEST OF THE EFFECTIVENESS OF SENSOR LINES 6HOWING LINKAGES

BETWEEN DISPLAYS AND CONTROLS. Hum. Factors, June 1965, 2(3), 219-229. (Psychology Dept.,

Johns Hopkins University, Baltimore, Md.).

This experiment tested the effectiveness of sensor lines (heavy lines drawn on a control

panel to show the linkages between displays and controls) on simple panels made up of lights

(the displays) and keys (the controls). The 3 independent variables were: a) size of panel

(2 sizes were tested); b) compatibility of the display-control linkages (a maximally compat-

ible and a highly incompatible arrangement were used); and c) the presence or absence of sen-

sor lines. 8 panels were constructed to test all possible combinations of these 3 indepen-

dent variables. 80 male Ss in all (ID for each panel) were used. The S's task was to push

the appropriate key as soon as a light had been turned on. Each S was given 240 consecutive

trials on the panel to which he was assigned. Dependent measures were: time to first re-

sponse, time to correct response, and errors. The results show that it is more important to

make the linkages between displays and controls compatible than it is to use sensor lines

which show schematically the linkages between displays and controls. Sensor lines appear to

have a limited kind of usefulness for panels of the type tested here: the lines improved

performance only when the linkages between displays and controls were not compatible.

R 6
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25,997
Peterson, J.R. RESPONSE-RESPONSE COMPATABILITY EFFECTS IN A TWO-HAND POINTING TASK. Hum.
Factors, June 1965, Z(3), 231-236. (Honeywell, Inc., Waltham, Mass.).

An experiment was conducted to determine whether or not response-response compatability
effects were present in a simple perceptual-motor task where simultaneous 2-hand pointing
responses were required. 3 Ss were used. The experimental apparatus for this study consis-
ted of 2 sq. (20x2O-in.) response panels, a stimulus panel and 2 response feedback panels.
Each response panel contained 4 response targets and a "home" button, located on a cross-
shaped error surface. The response targets were 1/2-in, diameter metal discs in a diamond
pattern around the "home" button. The error surface consisted of 2 crossing bands of silver
conductive paint, 3 in. wide and centered on the response targets and "home'' button. 4 elec-
tric timers measured the reaction times and movement times for the 2 hands. 25 different
2-hand response combinations were possible. These response combinations were designated by
a 2-letter code, the Ist letter indicating the direction of movement of the left hand and the
2nd letter the direction of movement of the right hand. The sequence of events in each trial
was as follows: A warning signal (a ''break' in the white noise heard by the S) was presented.
After a constant 

2
-sec. fore-period, the stimulus light (on the stimulus panel) was lighted.

The S then moved his hand(s) from the "home'' button(s) to the pre-designated target(s) as
quickly and accurately as possible. If the S touched the correct target(s), a green light
appeared on the response feedback panel(s). If he touched the error surface first or missed
the target, a red response feedback light was activated. The results indicate that both re-
sponse precision and movement time are affected by the particular combinations of responses
used. The results are interpreted as supporting the contention that R-R compatibility ef-
fects do exist--even in quite simple perceptual-motor tasks. A distinction is made between
Stimulus-Response (S-R) compatibility effects and Response-Rnsponse (R-R) compatibality ef-
fects.
R3

25,998
Smith, S.L. & Duggar, B.C. DO LARGE SHARED DISPLAYS FACILITATE GROUP EFFORT? Hum. Factors.
June, 1965, Z(3), 237-244. (Mitre Corporation, Bedford, Mass. & Bio-Dynamics Inc, Inc.,
Cambridge, Mass.).

12 4-man groups searched and counted visually displayed items. In I session, they used a
large display shared in common by the group members; in another session, separate smaller
displays were viewed individually. Information was presented under conditions of equal
visual angle, so that these 2 display modes were logically equivalent. Performance was 15%
faster with the large group display than with the small individual displays. There was no
significant difference in error frequency. Some Ss preferred the large display, some the
small. In a supplementary study, running individual Ss rather than groups, there were no
differences in speed or accuracy between the display modes. This suggests that the differ-
ence in group performance time resulted from some facilitating effect of the shared display
on the process of group interaction.
R5

25,999
Namner, C.H. & Ringel, S. INFORMATION ASSIMILATION FROM CODED AND UNCODED INDIVIDUAL AND
GROUP DISPLAYS. Hum. Factors, June 1965, Z(3), 245-255. (USA Personnel Research Office,
OCRD, Washington, D.C.).

This report describes 2 related studies designed to evaluate the effects of conspicuity
coding of updated alpha-numeric information and to compare the relative effects of Individual
and Group displays. Amount of information presented and amount of information updated were
varied. Principal findings lend support to the incorporation and use of coding capabilities
in current and proposed command systems: a) mean time required to locate coded updates was
approximately 65% less than for uncoded updates; b) as the number of Elements Presented in-
creased from 36 to 90, mean time taken to locate coded updates increased 100%, whereas time
taken to locate uncoded updates increased 150%; c) use of coded updates resulted in a reduc-
tion in errors of omission by approximately 50%. While findings regarding Individual vs
Group displays are not conclusive, they do suggest that if uncoded updated information is
presented, there may be a whole series of information assimilation tasks which can be more
efficiently accomplished with Individual than with Group displays.
R5

26,000
Schohan, B., Rawson, N.E. & Soliday, S.M. PILOT AND OBSERVER PERFORMANCE IN SIMULATED LOW
ALTITUDE HIGH SPEED FLIGHT. Hum. Factors, June 1965, Z(3), 257-265. (North American Avia-
tion, Inc., Columbus, Ohio).

Responses of experienced pilots and aerial Os were studied in simulated low-altitude, high
speed (LAHS) flight. The pilots ''flew"r 3-hr. surveillance missions at airspeeds of .4M and
.9M in different degrees of simulated atmospheric turbulence. Flying ability decreased from
.4 to .9M; however, intensity of vertical accelerations did not seem to affect flying ability
except at the most severe levels. Target identification was unimpaired by either turbulence
or airspeed. The Os also flew 3-hr. missions while experiencing acceleration time histories
recorded from the pilot's flights. Target identification deteriorated as airspeed increased
from 0.4 to 0.9 Mach. Gust intensity did not affect performance of any of their tasks. Per-
formance efficiency on all tasks did not deteriorate from beginning to end of the missions of
both pilots and Os.
R3

26,001
Zavala, A., Locke, E.A., Van Cott, H.P. & Fleishman, E.A. STUDIES OF HELICOPTER PILOT
PERFORMANCE: I. THE ANALYSIS OF MANEUVER DIMENSIONS. Hum. Factors, June 1965, 2(3), 273-
283. (American Institutes for Research, Washington, D.C.).

Measures of helicopter pilot proficiency were obtained on several hundred student pilots
at 2 phases of their training. The intercorrelations among 2 separate sets of maneuver pro-
ficiency measures for each phase, obtained near the end of the Primary and Basic training
phases, were subjected to factor analysis. The major results were: a) the 16 & 12 maneuvers
in the Primary and Basic phases, respectively, could be described in terms of 6 or 7 inde-
pendent factors; b) the major factors in the Primary phase analysis were named: Take Off;
Autorotation and Forced Landing; Hovering Turn; Traffic Pattern; Forced Landing from Hover;
and Land; c) the major factors to emerge in the Basic phase analysis were named: High Recon-
naissance; Forced Landing from Hover; Slope Operation; Take Off; Take Off Preparation; and
Low Reconnaissance to Landing; d) there was considerable similarity in the factors obtained
from the analyses in the 2 phases even though there were differences in the maneuvers per-
formed in the 2 phases; e) the common factors were interpreted in terms of the sequences of
operations required to perform them; f) the findings were discussed in terms of the implica-
tions for understanding the structure of complex skills and for the measurement of pilot pro-
ficiency.
R 19
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26,002
Locke, E.A., Zavala, A. & Fleishman, E.A. STUDIES OF HELICOPTER PILOT PERFORMANCE: II. THE
ANALYSIS OF TASK DIMENSIONS. Hum. Factors, June 1965, Z(3), 285-302. (American Institutes
for Research, Washington, D.C.).

Measures of helicopter pilot proficiency were obtained on several hundred student pilots
at 2 stages of their training. The intercorrelations among individual task scores obtained
from evaluations made during certain standard flying maneuvers near the end of the Primary
and Basic training phases, were subjected to factor analysis. The major results were: a)
the scores tended to form task factors; b) the interpretable task factors in the Primary
phase were named: Air Speed, Pitch Application in Forced Landing from Hover, Line and End of
Descent, RPM, Amount of Pitch, Air Speed Reduction and Rate of Descent, Rate of Closure,
Power Off Pitch Application, and Down Wind Air Speed; c) the interpretable task factors in
the Basic phase were named: Drifts, Low Altitude RPM, Rate of Closure, Confined Area Spatial
and Angular Judgments, Amount and Timing of aft Cyclic w/o Power, Power Off Pitch Applicatiol
Air Speed and Air Speed Reduction, High Altitude RPM, Observation Angle of Sight, Air Speed
and Air Speed Increase, and Low Reconnaissance Descent Angle; d) at least 6 factors were
common to the 2 analyses, even though there were marked differences in the item composition
of the forms used in the Primary and Basic training phases; e) the common factors were in-
terpreted in terms of the operations required to perform them.
R 18

26,003
Fiore, M.V. THE REVOLUTION OF LOGISTICS. Hum. Factors, Aug. 1965, j(4), 311-314. (General
Precision, Inc., Little Fails, N.J.),.

A review of developments In logistics support over the past decade is presented. The con-
cepts of systems engineering, the "system approach," and the need for system effectiveness in
military weapons has created a revolution in the traditional concepts of engineering and
logistics. I major problem has been the introduction into the traditional aerospace organi-
zational division of engineering and logistics of several new disciplines (e.g,, reliability,
maintainability, personnel subsystem, value engineering, and so forth). Owing in large part
to recent Department of Defense specifications, the traditional definitions and concepts of
logistics must be changed.

26,004
Moore, C.B. IMPROVED LOGISTICS PLANNING THROUGH MATHEMATICAL MODELS. Hum. Factors, Aug.
1965, ](4), 315-328. (Operations Research Section, General Dynamics, Fort Worth, Tex.).

An integrated set of mathematical models has been developed for use in the identification
and quantitative measurement of logistics problems, and the prediction of probable results of
proposed changes or corrective actions. The models can be used individually or in various
combinations. Used together, they provide the logistics planner with a means for making a
complete analysis of requirements for logistics and operations during any phase of a weapon
system program. The models are dynamic, continuing to improve with time and application to
many key logistics problems. A significant recent improvement was the addition of the Incre-
mental Cost-Effectiveness Model (ICEM) to the model family. The availability of data sources
and the provision of data for use as inputs is a lesser problem today because of the multiple
model philosophy, the improved state-of-the-art in model building, the advanced computer
techniques, and, in particular, the fact that contractors are now required to produce large
quantities of logistics data In all phases of a weapon system program. Under most condi-
tions, available logistics data are sufficient to meet model input requirements. Model users
at all levels of management and project engineering have found the models described herein to
be usable and to fulfill their needs for rapid and accurate logistics planning, The models
are versatile and flexible so that improvements can be Incorporated as feasible. Although
the models discussed are specifically oriented to aircraft, similar models have been devel-
oped for other types of systems.
R Ii

26,005
Sinchak, J. DATA PROCESSING--A MEANS TOWARD IMPROVED PRODUCT SUPPORT. Hum. Factors. Aug.
1965, Z(4), 329-334. (IBM Federal Systems Div., Washington Systems Center, Bethesda, Md.).

Increasing stature and recognition are being provided to logistic support activities by
both government and industry. Within Industry, the responsibility for support functions
rests with the product support organization. This article discusses the growing role of data
processing in contractor product support operations. It covers the responsibilities of vari-
ous functional areas comprising the product support organization and briefly mentions ex-
amples of how data processing is being applied in several of these activities. The factors
influencing the introduction of data processing Into the product support field are also
covered. Finally, the benefits achieved by the installation of machine-aided systems and the
related impact on support performance are also emphasized.

26,006
Pridgen, W.L. & Demougeot, G.M. NEEDED: NEW METHODS FOR WEAPON SYSTEM TRAINING. Hum. Factors
Aug. 1965, Z(4), 335-345. (Westinghouse Electric Corporation, Baltimore, Md.).

The effectiveness of every weapon system is directly proportional to the capability of the
military personnel responsible for its use and maintenance. A key factor in determining the
capabilities of these personnel is the training which they receive. This article explains
how this training is presently accomplished and new training techniques are discussed. 4
methods for improving maintenance training are described: a) team training; b) follow-on
training at operational sites; c) programmed Instruction; and d) a specific example of a
"directed troubleshooting"r technique. Maintenance training can be improved by new techniques
of organization, new methods of teaching, and by developing new working skills.
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26,007
Walker, R.W. AN EVALUATION OF TRAINING METHODS AND THEIR CHARACTERISTICS. Hum. Factors,
Aug. 1965, Z(4), 347-354. (Martin Company, Denver, Colo.).

The primary purpose of this report is to present guidelines which a training man might
use in selecting training media. It is felt that such a set of guidelines could go far in
acquainting training personnel with various instructional techniques and enumerating the ad-
vantages and disadvantages of each medium. 16 training techniques were rated by experienced
training personnel each with respect to 34 training selection criteria. The following tech-
niques were considered: a) On-The-Job-Training; b) Job Experience Training; c) Discussion;
d) Lecture; e) Laboratory; f) Tests; g) Slides and Audio; h) Filmstrip and Audio; I) Sound
Films; j) Programmed Instruction; k) Radio, Tape or Record; 1) Texts; m) Simulators; n) Sleep
Teaching; o) Closed circuit TV. Training personnel tend to narrow their selection criteria
to those elements which are administratively and contractually imposed. Educational/psy-
chological principles tend to be overlooked. Selection on training techniques in practice
should be on a broader and more systematic basis if the selection is to be properly justi-
fied.

26,008
McGinty, F.C. NUCLEAR POWER PLANTS AND MAINTAINABILITY. Hum. Factors, Aug. 1965, j(4),
355-361. (Nuclear Div., Martin Company, Baltimore, Md.).

The expanding use of nuclear energy in the power generation field is such that the main-
tainability aspects of design and maintenance concepts will soon be of interest to an in-
creasingly larger number of designers, logisticians and human factors engineers. This arti-
cle presents a broad-brush treatment of the effect that radiations have on maintenance of
nuclear power plants. It provides examples of how an acceptable degree of maintainability
is achieved on a specific military nuclear power plant despite these deadly radiations. The
article concludes with a brief presentation of present developmental programs that will sig-
nificantly improve the maintainability of nuclear power plants: a) reactors having 5- to 10-
yr. lives are nearing reality--thus eliminating refueling during the useful life of military
equipment; b) automatic reactor control techniques are being developed that will eliminate
the need for an operator except for startup and shut-down operations; c) thermoelectric and
thermionic converters are being developed for converting reactor thermal energy directly to
electrical energy without moving parts. (The application of these 3 advancements will re-
sult in the development of a simple, trouble-free nuclear power plant.); d) space exploration
power requirements can and must be met by nuclear energy.

26,009
Eames, R.D. & Starr, J. TECHNICAL PUBLICATIONS AND THE USER. Hum. Factors, Aug. 1965,
Z(4), 363-369. (Raytheon Company, Waltham, Mass.).

The low cost of technical publications relative to hardware costs is asserted to be no
reason for minimizing the important role of publications in equipment functioning and system
performance. The mechanistic orientation in psychology and elsewhere is challenged and rea-
sons are given for added human factors contributions to make technical information more us-
able. Studies are cited which reveal numerous inadequacies in technical handbooks at the
point of use. Conventional studies of technical message variables are suggested to be of
only slight relevance to military publications design due to different populations, environ-
ments, and conditions of stress. A concept of technical handbooks as devices to control be-
havior is explained. The need is put forth for a more empirical rather than subjective
orientation to technical writing. Recommendations include a proposal for investigation of
"user-designed"' handbooks, integration of publications development within system develop-
ment, and study to determine new criteria for effective writing and for the selection and
training of writers.
R 31

26,010
Wiedman, T.G. & Ireland, F.H. A NEW LOOK AT PROCEDURES MANUALS. Hum. Factors, Aug. 1965,
Z(4), 371-377. (Systems Development Corporation, Santa Monica, Calif. & Radio Corporation
of America, Moorestown, N.J.).

Most current operator procedure documents are excessively wordy and not sufficiently keyed
to the stimuli that should trigger operator actions. With the new approach discussed in this
article, required operator actions are directly related to the specific visual or auditory
stimuli received either from the equipment or from other individuals. Thus, given an indi-
cation, such as a console alarm or a voice request, the operator can immediately determine,
from the manual, what actions to take. The meaning of each stimulus as well as the system
implications of the operator's reactions are presented side-by-side with every stimulus-
action step. Longer, more involved, decision and action sequences are presented in easily
interpretable diagrammatic form.

26,011
Graffis, L.F. THE FIELD ENGINEER--AMBASSADOR WITHOUT PORTFOLIO. Hum. Factors, Aug. 1965,
Z(4), 379-386. (Bendix Field Engineering Corporation, Ann Arbor, Mich.).

Field engineering considerations for long-duration service and support involve not only
the operation and maintenance of a system, but the abilities, import, and impact of the men
who will conduct the operation and maintenance in the field. In the case of foreign assign-
ment, habitability or diplomacy may be as much a problem as engineering. The role of the
field engineer as a professional field support individual is discussed. The standards and
requirements of field engineering are differentiated and discussed. Although ideally the
field engineer is a graduate of an accredited college of engineering, many trade and techni-
cal schools provide the practical technical training for field engineering problems. The
requirements are imposed upon the field engineer by the very nature of the business. The
Bendix Training Program emphasizes the following areas: Professional attitudes and motiva-
tions; Thorough knowledge of the equipment; Familiarization with the environment; Dedication
to getting the job done right. Human factors is introduced in terms of practical examples
experienced by Bendix Field Engineering during its 15 yrs. of world-wide field support.
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26,012
Lippy, L.J. INTEGRATED MANAGMENT IN ICBM BASE ACTIVATION. Hum. Factors, Aug. 1965, Z(4),

387-400. (Martin Company, Denver, Colo.).

The period from 1954 to 1964 is often referred to as the Intercontinental Ballistic Mis-

sile (ICBM) era by the Air Force and Aerospace Industry. This decade covered the period of

research, development, design, and test of ICBM'S, their ground support equipment and the

activation of strategically located bases with facilities, equipment and support services.

During this period, the Atlas, Titan and Minuteman became operational. The management, or-

ganization, and responsibilities for the activation of a Titan II Operational Base (Davis-

Monthan, Arizona) are herein described. Concurrency and specific examples of management ac-

tions in solving problems under field conditions to assure delivery of a complete Weapon

System are explained. Management committees were formed to establish the policies and con-

cepts required to solve problems and expedite master schedule functions. The following com-

mittees and programs are described: a) Data Exchange Program; b) Control Room; c) Work Stan-

dard Control; d) Review and Inspection Teams; e) SATAF/Martin Review Team; f) Dynamo Alert

System; g) Field Changes; h) Configuration Control and Block Plan; i) Propellant Transfer

System (PTS); j) Walk-Through; k) Acceptance and Turnover Team; 1) Technical Approval Team.

26,013
Haglund, R.F. ORIENTATION AND EDUCATION TOWARD THE CONCEPT OF INTEGRATED MAINTENANCE MANAG-
MENT. Hum. Factors, Aug. 1965, Z(4), 401-407. (Collins Radio Company, Cedar Rapids, Iowa).

The scope and complexity of functions required to maintain equipments or systems in ope-
rational readiness has multiplied with the increased sophistication of product technology.
Support costs often exceed original investment and demand a high order of managerial skill
and coordination for their control. Development of improved maintenance/support techniques
and an Integrated Maintenance Management concept have been fostered especially in the mili-
tary services and the defense industry. Wider diffusion of knowledge in this field is neede4
and will be available through educational programs now being planned In the Department of De-
fense and the National Security Industrial Association. Training for maintenance managers
will encourage continuing improvements in technical support functions. Orientation of other
management people should yield better coordination and help ensure operational success.

26,014
Burrows, A.A. CONTROL FEEL AND THE DEPENDENT VARIABLE. Hum. Factors, Oct. 1965, Z(5).
413-421. (Douglas Aircraft Company, Inc., Long Beach, Calif.).

The definition and effects of "feel" at the control-limb interface are discussed together
with some current problems and experiments. The relationship which "feel" bears to the error
term used in describing complex tracking behavior, Is described and recommendations made for
further research.
R 20

26,015
Weltman, G., Christianson, R.A. & Egstrom, G.H. VISUAL FIELDS OF THE SCUBA DIVER. Hum.
Factors, Oct. 1965, 1(5), 423-430, (University of California, Los Angeles, Calif.).-

The restricted visual fields available to SCUBA divers were examined by means of an under-

water perimetry apparatus. Measurements were obtained for 3 standard partial masks (cover- 0
ing only the eyes and nose), I atypical "rwrap-around" partial mask, and I full-face mask. A
group of 6 experienced divers was selected. Only monocular fields were measured for the
standard masks. In an experimental session, a S tested all 3 standardized masks while in a
horizontal position, and 1 of the 3 while positioned vertically. The vertical run was con-
ducted either head up or head down. The S made 2 runs with his left eye and 2 with his

right. All of the test runs were made at night, in a dimly illuminated swimming pool, with
the S at a depth of approximately 8 ft. Visual field limits were recorded at 30' increments
of the arc. At each position, the E started with the target light well within view; he then
moved it slowly outward, recording only the point at which the S indicated that it had dis-
appeared. Data are presented along with some consideration of the interactions between mask
design and visual field, and a brief resum,'of procedural variables affecting human factors
experimentation underwater.
Rh

26,016
Shackel, B. QUIS? A RETRIEVAL SYSTEM FOR LIBRARY DOCUMENTS AND THE TUFTS AND DEPARTMENT OF
SCIENTIFIC AND INDUSTRIAL RESEARCH (D.S.I.R.) HUMAN SCIENCES BIBLIOGRAPHIES. Hum. Factors,
Oct. 1965, Z(5), 431-449. (Psychological Research Lab., EMI Electronics Ltd., Hayes,
Middlesex, England).

A comprehensive description is given of a retrieval system which can be applied to the
personal library of an individual scientist, to the general library of a laboratory or re-

search unit, and to bibliographies of abstracts. The methods used are described in terms of
their application to the field of Human Factors, but they are relevant to similar information
storage and retrieval problems in any field. Primary features of the system are the serial
assignment of accession numbers, an author card file, an accession card file, search using
'feature' cards ('peek-a-boo'l), a specially designed desk for storing, punching, and search-
Ing the feature cards, and the adoption of the Tufts Topical Outline as the index language.
Full operating Instructions are given in an appendix.
R 18

26,017
Kolesnik, P.E. & Teel, K.S. A COMPARISON OF THREE MANUAL METHODS OF INPUTTING NAVIGATIONAL

DATA. Hum. Factors, Oct. 1965, Z(5), 451-456. (TRW Systems, Thompson Ramo Wooldridge,

Redondo Beach, Calif. & Human Factors Dept., Autonetics, Anaheim, Calif.).

This study evaluated the effectiveness of 3 simple manual methods of entering navigational

data on cards which might subsequently be used to enter the same data into a computer. Re-

sults indicated that use of either a stylus punch or mark sense method required less time and

resulted in fewer errors than did use of a hand punch method. No significant differences

were found between the stylus punch and mark sense methods in either speed or accuracy of

performance. The stylus punch method is recommended over the mark sense, particularly for

airborne use, because it requires less elaborate data processing equipment. Furthermore, da-

ta from this and previous studies suggest that use of the stylus punch is preferable to use

of thumbwheels or pushbuttons.
R3
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26, 018
Benson, A.J., Huddleston, Jo H.F. & Rolfe, J.M. A PSYCHOPHYSIOLOGICAL STUDY OF COMPENSATORY
TRACKING ON A DIGITAL DISPLAY. Hum. Factors, Oct. 1965, Z(5), 457-472. (RAF Institute of
Aviation Medicine, Farnborough, Hants, England).

Comparable performance on a compensatory tracking task was achieved with a purely digital
altimeter display and with a combined digital and scale-and-pointer display. 16 male Ss par-

ticipated. After electrodes were applied the Ss were allowed 2 minutes practice on each of

the 2 displays. This was followed by a 4 minute period in which only the secondary task was

performed. In the experiment Ss undertook 2 perlods of tracking on each of the 2 displays.
In one of the periods the tracking was performed without the secondary task and in the other

with the secondary task. The length of the tracking periods was 4 minutes. There was a 2

minute rest period between each 4 minute task period, which allowed resting values of the

physiological variables to be obtained. Performance of a subsidiary, light responding task

was degraded siynificantly when the digital task was employed. In the presence of the subsi-

diary task a larger change was recorded in a number of physiological variables (heart rate,
muscle activity, skin resistance and respiration) with the digital than with the counter-

point display. Thus, both performance and physiological measures indicated that parity of

performance on the primary task was achieved by increased 'effort' when using the digital

display.
R 26

26,019
Spesock, G.J. & Lincoln, R.S. HUMAN FACTORS ASPECTS OF DIGITAL COMPUTER PROGRAMMING FOR
SIMULATOR CONTROL. Hum. Factors, Oct. 1965, Z(5), 473-482. (Missiles & Space Company,
Lockhead Aircraft Corp., Sunnyvale, Calif.).

Because of the enormous prevent day effort devoted to the preparation of digital computer
programs, special attention should be given to the human factors aspects of program develop-
ment. Currently available program compilers represent a significant application of certain
human factors principlies, but are not generally applicable to problems of "real time" pro-
gramming. Since the creation of appropriate compilers is important to simulation methodology
this repo't includes a detailed description of a "real time'' compiler developed for display/
control simulation on a small computer in a human factors laboratory. The compiler described
was written for a system called PEPSS (Programmable Equipment for Personnel Subsystem Simula-
tion). The fundamental approach was to develop a general purpose program which performs all
of the types of panel operations required, and then to add to this program the data tables
that describe the display/control relations peculiar to the system to be simulated.

26,020
Hershman, R.L. & Hillix, W.A. DATA PROCESSING IN TYPING: TYPING RATE AS A FUNCTION OF KIND
OF MATERIAL AND AMOUNT EXPOSED. Hum. Factors, Oct. 1965, Z(5), 483-492, (USN Electronics
Lab., Bureau of Ships, San Diego, Calif.).

The effects on performance of kind of material(text, random words, or random characters)
and amount of material exposed (1,2,3,6, or an ''unlimited' number of characters) were jointly
studied in a typewriting task. Five Ss participated in the experiment. Before the experi-
mental session began, each S was given approximately I hour of conventional typing practice.
This was thought to be sufficient to avoid any transient effects that might be associated
with changing to the experimental typewriter. For the random characters, only a small in-
crease in typing rate was observed beyond 3 characters exposed. For the words and text,rates
were generally higher and continued to increase substantially up to the unlimited exposure
condition. The results are discussed in terms of a parallel processor which employs unitary

"higher-order responses".
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26,021

Rusis, G. & Snyder, H.L. THE EFFECTS OF TV CAMERA FIELD OF VIEW AND SIZE OF TARGETS UPON
AIR-TO-GROUND TARGET RECOGNITION. Hum. Factors, Oct. 1965, Z(5), 493-501. (Autonetics,
Div., North American Aviation, Inc., Downey, Calif.).

A simulation experiment was performed to determine the effects of TV camera lens field of
view and target size upon air-to-ground target recognition via closed-circuit television.
Measures of performance were probability of correct target recognition, range of correct re-
cognition, and proportion of errors committed. As the field of view decreased, (1) probabil-
ity of correct recognition decreased (Pv.Ol), (2) mean range of correct recognition increased
(P<.O), (3) errors of commission did not vary (P>.05), and (4) errors of omission increased
(P<.Ol). As target size decreased, (1) Probability of correct recognition decreased (P,.Ol),
(2) mean range of correct recognition decreased (P<.O), (3) errors of commission increased
(Pv.Ol), and (4) errors of omission increased (P<.O0). The increase in mean recognition
range with decreases in field of view was greater for large targets than for small targets
(P<.05). The field of view had little or no effect upon errors of commission for large tar-
gets; however, for small targets, the smaller the field the greater the proportion of errors
of commission (P<.O).
R7

26,022
Gustav, Alice. NEGATIVE TRANSFER IN COMPLEX MATERIAL. J. Psvchol., Jan. 1965, 5(First
Half), 61-65. (Psychology Dept., New York University, New York, N.Y.).

It has been customary to designate special concepts by ordinary English words in the
behavioral sciences rather than to coin new words as is done in the physical sciences. This
study was concerned with the possibility of negative transfer in learning particular psycho-
logical concepts. At the beginning of an introductory course in psychology, 227 students
were asked to define ordinary eceryday English words and to guess the technical psychological
concepts represented. The words selected wvere: adaptation, affect, conditioning, experience,
extinction, imprinting, perception, plateau, reliability, reminiscence, threshold, and valid-
ity. In the final examination for the course, questions were inserted that required the
students to understand the concepts and the know the terminology. From a comparison of re-
sponses at the beginning and end of the term it seems that negative transfer was not involved
or, if present, was well overcome.
R2
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26,023
Zegers, R.T. & Cahill, Mary C. THE LATENCY OF PRICKING-PAIN SENSATION: I. THE EFFECT OF ACE-
TOPHENETIDIN AND ANACIN. I1. THE EFFECT OF REPEATED STIMULATION. J. Psychol., Jan. 1965, 59
(First Half), 101-108. (Psychology Dept., Fordham University, New York, N.Y.).

To investigate the effect of two analgesic dosages of acetophenetidin and of Anacin upon
the latency of the pricking-pain sensation under conditions of single and repetitive stimu-
lation of the skin, each of six trained male subjects participated in 12 120-minute sessions
(each subject had two sessions with 1.0 gm and with 0.5 gm dosages of each drug, placebos,
and no capsule). Threshold (latency) determinations were made every five minutes, each time
on a different one of 24 numbered spots on the volar surfaces of the forearms. Concomitantly
Spot A on the left forearm was stimulated repeatedly every five minutes, and Spot B, on the
right forearm, every 10 minutes. No analgesic effects were observed on pricking-pain latency
Analyses of variance showed no significant interaction, no consistent time effect, and no
significant conditions effect that could be interpreted as resulting from drug action. Re-
petitive stimulation at five- and 10-minute intervals was thus alone responsible for the
latency elevations observed on Spots A and B respectively. It was suggested that such repet-
itive stimulation may have contributed to an indeterminate extent to the positive results
with analgesics reported by Hardy, Wolff, and Goodell.
R 16

26,024
Mayzner, M.S. & Adler, S. A FURTHER STUDY OF INFORMATION "CHUNKING" AND SHORT-TERM RETEN-
TION. J. Psvchol., Jan. 1965, 52(First Half), 125-130. (Engineering & Science School, New
York University, University Heights, Bronx, N.Y.).

The present study was designed to examine the effects of letter frequency and organiza-
tional pattern on the short-term retention of letter stimuli. A total of 60 Ss were tested
individually in a two-by-four mixed analysis-of-variance design with two levels of digram-
letter frequency (high and low) and four levels of organizational pattern (12 lines with one
letter per line, six lines with two letters per line, four lines with three letters per line,
and one line with 12 letters per line). The results showed that both main effects and the
interaction term are significant and can be interpreted in terms of Miller's "chuinking"
model of information storage and retrieval.
R6

26,025
King, D.J. & Wolf, S. THE INFLUENCE OF DELAYED AUDITORY FEEDBACK ON IMMEDIATE AND DELAYED
MEMORY. J. Psychol., Jan. 1965, 52(First Half), 131-139. (Psychology Dept., Albion College,
Albion, Mich.).

Forty-two Ss were run in one experimental and in 2 control conditions. The Ss recalled a
short story immediately after reading it and again 24 hours later. All Ss were monitored on
2 physiological variables during reading. The experimental group was subjected to a 0.2-
set. delayed auditory feedback in the middle section of the story. One control group re-
ceived no special treatment; the other received shock at the point in the story at which the
experimental group received delayed auditory feedback. Both the experimental group and the
control group that received shock showed marked changes in GSR measurements during the read-
ing of the middle section of the story. The immediate memory of the story was significantly
poorer for the experimental group as contrasted with that for each of the control groups.
For accuracy of delayed memory, there were no significant differences among the 3 groups.
R9

26,026
King, D.J. & Dodge, Ann-Michelle. THE INFLUENCE OF ORAL RECALL ON IMMEDIATE AND DELAYED
MEMORY FOR MEANINGFUL MATERIAL PRACTICED UNDER DELAYED AUDITORY FEEDBACK. J. Psvchol., Jan.
1965, fl(First Half), 141-147. (Psychology Dept., Albion College, Albion, Mich.).

Three groups of Ss read a 5-paragraph story. One group read the middle paragraph under
conditions of .2-sec. DAF. The other 2 groups functioned as control groups. Both an immed-
iate and a delayed oral recall were obtained. The usual changes in reading rate were ob-
served. Immediate memory for the material presented under DAF were severely impaired. De-
layed retention showed a marked relative increase, but not enough of an absolute increase to
eliminate the significant difference between the experimental and the control groups.
R9

26,027
Nelson, T.M. & Bartley, S.H. THEORETICAL INTERPRETATION OF VARIOUS QUALITATIVE AND QUANTI-
TATIVE ASPECTS OF FLICKER AND FUSION PHENOMENA. J. Psvchol., Jan. 1965, a(First Half), 185-
194. (Psychology Dept., Michigan State University, East Lansing, Mich.).

This paper is a theoretical interpretation of the general facts interrelating critical
flicker frequency or CFF, the length of the pulse train, and the interval of separation be-
tween pulse trains; also theoretical predictions are made covering stimulus conditions not
yet investigated. The interpretive framework employed is known as the aiternation-of-re-
sponse theory. The theory consists in a set of statements describing how intensive,
durational, and distributional features of photic input are (or may be) utilized by the
visual system. It is based upon the premise, empirically derived, that the cortical pro-
cesses control CFF and brightness and that certain temporal distributions of cortical activ-
ity are necessary (although not sufficient) to explain discriminations of edge, size, hue,
and saturation.
R 10
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26,028
Nelson, T.M., Bartley, S.H. & Bochniak, F. FLASH FREQUENCY WHEN BRIGHTNESS IS VARIED BY
MANIPULATION OF THE TEMPORAL DISTRIBUTION OF PHOTIC INTERMITTENCY. J. Psychol., Jan. 1965,
59(First Half), 195-205. (Psychology Dept., Michigan State University, East Lansing,
Mich,),

Various workers have shown that in intermittent stimulation response rate and input rate
often do not tally. The rate of flashing or flickering is not generally as high as the pho-
tic pulse rate. The present study investigates this difference between flash rate and input
rate. It is easy to quantify this discrepancy when input rate is low, but when higher rates
are used direct counting of flashes per unit time becomes impossible. The method used in
this experiment was a matching of flashes and auditory ticks, with the supposition that the
number of ticks per unit time gives a measure to compare with the pulse rate. 3 Ss were
used. 6 stimulus rates were matched under each of 4 PCF (pulse to cycle fraction)-intensity
conditions. CFF was determined for each PCF and level of intensity. The rate was then low-
ered to the point at which the photic input produced the appearance of regular flicker. The
interval between this upper value & I0 cps was divided by 3. The 3 rates resulting were used
for matching. To report a match the sound-and-flash trains had to appear to accompany one
another. The results confirm the discrepancy between flash rate and photic pulse rate.
Throughout a large range of pulse frequencies flash rate per stimulus rate is nearly con-
stant. The results are further discussed in relation to previous studies by Bartley and
Segal.
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26,029
Rath, G.J. RESEARCH ON THE MANAGEMENT OF RESEARCH AND DEVELOPMENT: INITIAL STEPS TOWARD
STUDIES OF THE INFORMATIONAL BEHAVIOR OF SCIENTISTS AND ENGINEERS. Report from: "rInforma-
tion Systems Sciences: Proceedings of the Second Congress, 1965, 435-445. John Wiley &
Sons. Inc., New York, N.Y. (Industrial Engineering Dept., Northwestern University, Evanston,
Ill.).

Researchers' informational needs is the subject of this paper which samples the literature
in the area, discusses some research problems, and illustrates the type of man/machine inter-
face which might be designed and built. (HEIAS)
R 26

26,030
Kintz, B.L. & Zaffy, Donna J. SHORT-TERM AND LONG-TERM RETENTION AND TASK DIFFICULTY. J.

., Jan. 1965, a9(First Half), 229-232. (Psychology Dept., Ohio University, Athens,
Ohio).

40 Ss were required to learn two lists of paired associates (an "easy" list and a "diffi-
cult" list). A modified anticipation method allowed measures of short-term and long-term
retention to be taken. The mean retention intervals for LTR were 44 seconds for the easy
list and 36 seconds for the difficult list. For both lists, the retention interval in STR
was 2 seconds. The mean proportions of items correctly recalled during the trials to reach
criterion were .95 and .94 for the easy and the difficult items respectively under STR; and
.76 and .60 for the easy and the difficult items respectively under LTR.
R5

26,031
Chandler, K.A. & Ehmer, Marjy N. THE EFFECT OF MONOCULAR LIGHT SITMULATION UPON THE PERCEP-
TION OF THE BODY MIDLINE: A DEVELOPMENTAL STUDY. J. Psychol., Jan. 1965, 59(First Half),
233-242. (School of Medicine, Yale University, New Haven, Conn.).

Changes in the perception of the body midline due to monocular light stimulation and
starting position of the tactual stimulus are reported for 4 different age groups. S was
examined in the supine position with his eyes closed and with goggles (used to effect mon-
ocular light stimulation) in place, following the determination of the physical midline. S
was asked to indicate on all trials when he felt he was being touched in the middle of his
body. E (depending upon experimental conditions) would touch S in successive 2 mm steps
starting from either the left or the right side and would proceed toward the midline, about
1.5 inches above the navel. 2 conditions of starting position (left and right) and 3 con-
ditions of ocular stimulation (left eye, right eye, and no stimulation) were employed. 134
Ss were examined in 4 age groups: a) 7-8 year old children;b) 11-12 year old children;c)
young adults average age 24, d) elderly adults average age 68. In general, the effects are a
function of age, sex, and the nature of the stimulus. The magnitude of directional shifts
in the perceived midline is greatest at ages 7 and 68 and least at age 20. The direction of
change is consistently toward the side of stimulation. At early ages females are clearly
more influenced than males by the visual and tactual stimulus variables. Such findings are
viewed within an organismic developmental framework.
R 11

26,032
Bleck, F.C. & Craig, E.A. BRIGHTNESS ENHANCEMENT AND HUE: I. THE EFFECT OF MUNSELL-HUE TAR-
GETS. J. Psychol., March 1965, 52(Second Half), 243-250. (Psychology Dept., Lehigh Univer-
sity, Bethlehem, Penn.).

5 Ss made brightness matches between achromatic targets under steady illumination and
chromatic (Munsell-hue) targets under intermittent illumination. By means of neutral-density
filters, the S's task was to adjust the luminous intensity of the steady target until it was
judged equal in brightness to that of the intermittent target. Each of the 10 Munsell stan-
dard hues and the achromatic chip (all of the same luminous reflectance) was presented as
an intermittent target at each of the 6 rates tested (3, 9, 15, 21, 27, 45 cps). Each S
made 4 matches for each hue and for the achromatic chip at each flicker rate--a total of
264 matches. Hues were presented randomly for each flicker rate, and the order of flicker
rates was random for each S. It was found that targets equal in luminous reflectance vary in
brightness as a function of both intermittency rate and spectral characteristics. At all
rates of intermittency, minimum points were found near Munsell designations GY and P; max-
imum points, near R and B. Interpretation is suggested in terms of Bartley's alternation-
of-response theory and Granit's dominator-modulator theory.
R7
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26,033
Black, F.C. & Craig, E.A. BRIGHTNESS ENHANCEMENT AND HUE: II. HUE SHIFT AS A FUNCTION OF
STEADY AND INTERMITTENT PHOTIC STIMULATION. J sych2I., March 1965, U.(Second Half), 251-
258. (Psychology Dept., Lehigh University, Bethlehem, Penn.).

Hue shifts under changes of steady light intensity (Bezold-Brucke effect) were compared
with hue shifts under 6 rates of light intermittency. The same 5 Ss made hue matches be-
tween pairs of Munsell-hue targets when: a) both targets were steady; b) one was steady and
the other was at an equal-brightness level of intermittent light; c) one was at a low steady
level and the other at a higher steady level; and d) one was at a low steady level and the
other at a higher intermittent level. The higher levels for (c) and (d) were equal in
brightness. Similar hue matches were made under both steady and intermittent conditions when
the 2 targets were equal in brightness. Hue shifts comparable in amplitude and direction
are found for steady conditions, as compared with intermittent conditions, when the 2 targets
differ equally in brightness. Because steady and intermittent hue shifts are similar, both
may reflect the same underlying physiological processes. Tentative interpretation is sug-
gested in terms of Granit's dominator-modulator theory.
R6

26,034
Ceraso, J., Schiffman, D. & Becker, B. RECALL INTERFERENCE IN RETROACTIVE INHIBITION. J.
Psychol., March 1965, a9(Second Half), 259-265. (Psychology Dept., Yeshiva University,
New York, N.Y.).

2 experiments were performed to study recall interference in a retroactive-inhibition de-
sign. The design involved comparing the retroactive inhibition produced by N trials on the
same interpolated list (One L) with the retroactive inhibition produced by N different lists,
each list learned for a single trial. 108 Ss participated in Exp. I and 96 Ss participated
in Exp. II. The results of both experiments showed no difference in the amount of retroac-
tive inhibition produced by the 2 conditions when recall was tested immediately after inter-
polated learning. For 24-hour recall, both experiments showed greater retroactive inhibi-
tion for the One L Group as compared to that for other groups, but the effect was statisti-
cally significant in only I experiment. The major conclusion reached was that recall inter-
ference increases over time and affects the first list as well as the second list in a 2-list
interference experiment.
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26,035
Brown, D.W. & Fox, G.H. THE EFFECT OF OBSERVER REDUNDANCY AND TASK DIFFICULTY ON DISPLAY-
MONITORING EFFICIENCY. J. Psvchol., March 1965, .(Second Half), 267-274. (Applied Research
Lab., Sylvania Electronic Systems, Waltham, Mass. & Psychology Dept., Northeastern University,
Boston, Mass.).

The study investigated speed and reliability of performance by pairs of human operators
as a function of operator redundancy and task difficulty. 8 pairs of Ss responded to all 8
combinations of redundancy (redundant and nonredundant), stimulus complexity (4 or 8 critical
stimuli) and critical time duration (I or 2 sec.). The stimuli consisted of pairs of lights
in a 4 by 3 matrix. 12 reaction times to critical stimuli were obtained for each pair of Ss
for each of the experimental conditions. Results substantiated the hypotheses that RT de-
creases with decreasing task difficulty and that the nonredundant situation produces a lower
RT than does the redundant condition. A series of predictions concerning positive errors
(false responses) and negative errors (missed signals) were tested. In general, it was found
that redundant operation results in fewer negative errors than nonredundant operation for
tasks of equal difficulty provided that the tasks are relatively difficult. For positive
errors, it was found that, given a sufficiently difficult task, nonredundant operation re-
sults in fewer errors than does redundant operation.
R5

26,036
Kintz, B.L. SHORT-TERM RETENTION AND LONG-TERM RETENTION AS A FUNCTION OF PRACTICE. J.
Psychol., March 1965, 29(Second Half), 309-313. (Psychology Dept., Ohio University, Athens,
Ohio).

Little experimental work has been done relating STR and LTR. In the present study, 3 STR
intervals and 3 LTR intervals were used with varying numbers of trials (with recall measures
after each trial). The task was an easy paired-associates task (with dissyllables as re-
sponses and the first letter of the dissyllable as the stimulus). 3 lists of materials were
prepared so that STR and LTR measures could be taken on each list. 24 Ss learned List I, 22
Ss learned List 2 and 20 Ss learned List 3. Ss were given 6 trials. The first 5 trials pro-
vided the STR measures; the last 5 trials provided the LTR measures. The results show that
forgetting increases as the retention interval increases, and that forgetting decreases as
the number of repetitions increases.
R4

26,037
Bourassa, C.M. & Bartley, S.H. SOME OBSERVATIONS ON THE MANIPULATION OF VISUAL ACUITY BY

VARYING THE RATE OF INTERMITTENT STIMULATION. J. Psycho]., March 1965, 12(Second Half),
319-328. (Neurophysiology Lab., Good Samaritan Hospital, Portland, Ore. & Psychology Dept.,
Michigan State University, East Lansing, Mich.).

The present work evaluates the influence of intermittent stimulation on visual resolution
for light targets in a dark surround. The following results obtain: a) when the conditions
provide enhancement, visual resolution is adversely affected; b) when brightness enhancement
does not occur, resolution depends on target size and luminosity. With small targets, in-
creases in intensity act to decrease acuity; thus small pulse-to-cycle fractions (which allow
less light flux than do larger pulse-to-cycle fractions) provide better acuity than do larger
pulse-to-cycle fractions. At fusion, the smaller pulse-to-cycle fractions are superior to
the larger pulse-to-cycle fractions; and, as pulse rate is decreased (thus Increasing bright-
ness) acuity becomes progressively poorer. With larger targets, there Is a wide range of
luminous intensities over which acuity is relatively unaffected; thus neither pulse rate nor
pulse-to-cycle fraction change produce noticeable changes in visual resolution. With larger
targets at low intensities of illumination, high pulse-to-cycle fractions provide better
visual resolution than do low pulse-to-cycle fractions. As pulse rate decreases, resolution
tends to improve. 0
R 27

IlII - 92


